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The local importance of the Scottish Shale Oil Industry 
has received recognition in practical treatises on petro¬ 
leum, and in the most recent of such works particulars 
are given of the processes of manufacture which have 
been successively adopted. There is, however, so 
much that is instructive in the hitherto unpublished 
details of the development of an industry in which, 
under the stimulus of keen competition, remarkable 
technical skill has been exhibited, that the Author 
has been encouraged to attempt to deal with the 
subject more fully than there has been opportunity 
for in works of a comprehensive character. In former 
years the Author felt the want of such 'a source of 
information as that which he has endeavoured to 
supply, and he therefore ventures to hope that the 
result of his labour will be found of value not only by 
those who are about to become actively engaged in 
the industry, but also by the large number who are 
already directly or indirectly interested in it. 

The Author feels greatly indebted, and wishes to 
express his thanks, to many friends and strangers 



viii MINERAL OILS AND RY.PROinWTR. 

who supplied him witli historical nnd <4hcr iiifor- 
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John Galustly and the late ALE.XANnKit Lumsohn, 
who most generously place*! information Regarding 
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with the trade) at his di8|K»«il 
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CHAPTEE 1. 

HISTOEICAL. 

The important part that the parafhn oil trade plays 
in Scotch manufacturing industries makes it deserving 
of a short history of its origin and subsequent develop¬ 
ment being recorded. 

The late Mr. James Young, of Kelly, was the first 
to manufacture paraffin oil on a commercial scale; it 
might not therefore be out of place to deviate slightly 
here, and, in taking a passing glimpse at his early life, to 
note the immediate cause of his starting this important 
industry. 

Bom in the year 1811, in humble circumstances, 
Mr. Young at an early age was apprenticed to his 
father—^who was a carpenter and cabinet maker by 
trade, in the city of Glasgow. While at this employ¬ 
ment he attended Professor Graham’s evening lectures 
on chemistry, and in a short time became so proficient 
in that science that he was appointed demonstrator 
and assistant to the Professor. He held this appoint¬ 
ment for seven years, and after that went as manager 

B 
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to MuHpratt’a (Chemical Works at Newton, near Liver¬ 
pool, where he remained for four and a half yeara. 

About the year 1843 he. accepted an ai)pointment at 
Tennant’s Works at Manchester, and while there I>r. 
Lyon Playfair acejuainted him of the fact that petro¬ 
leum was oozing out of cracks in the Hun(lHt(»ne roof of 
the Riddings (lolliery, at Alfreton, Dc^rbyshin*, whif4i 
belonged to his (Playfair’s) brother-in-law. Afli-r a 
cJircful examination, Young advised Ids cniployer to 
work the petroleum with a view U) conv(*rti!ig it into a 
profitable busincHs ; but his employer thought it would 
Ik; too small a bu.siness for him to interest himself in, 
so Young took a lease of the oil-hearing |M>rtion of the 
mine himself, and, with Mehlrurn (whom he had met 
at Professor (itraham’s (hisses) as partner, started work 
in the year 1848 manufacturing oils. At that 

time only two kinds of oil were made, by Young and 
Meldrum—one a thin oil for burning in larnpM, and the 
other a heavy one for lubricating purposes, Meldrum 
had charge, of the. oil work, and Young eontinued his 
duties in the employment of Tennant. 

The supply of the erude [Kitroleum was at any time 
liable to become exhausted—as it did in I8.^»I ; and 
Young, being fully alive to this fact, ancl being of 
opitdon that the oil was a pnsluct from c;oai that. Iiml 
been suhjee.ted to subterranean heat, he e.xperimented 
off and on for over two years on the, “artiheial’’ pro¬ 
duction of petroleum. English eoal that eame to 
Tennant’s yard for consumption in tlie funuieeH was 
the first to l)e experimented with, with varying results, 
but at last a liquid which contained solid iwi'afHn whs 
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olDtained from cannel coal. About this time (1850) 
Bartholomew, of the City and Suburban Gas Works, 
Glasgow, showed Young a piece of Boghead coal or 
“ Torbanehill Mineral ”; as it proved to be very rich 
in oil, Messrs. Young and Meldrum immediately experi¬ 
mented with all the different varieties of Scotch coals 
they could obtain, and they found a number of the 
Fifeshire coals gave results that compared very favour¬ 
ably with those obtained from the Boghead coal. 

On the occasion of a meeting of the British Associa¬ 
tion in Edinburgh in 1850, Messrs. Young and Meldrum 
spoke to Mr. Benney on the subject of manufacturing 
paraffin oils from Scotch coals, and the outcome of the 
conversation was that the three gentlemen decided 
to erect a work at Bathgate, Linlithgowshire, for the 
manufacture of oil from Boghead coal. They had 
serious thoughts as to whether it would not be better 
to start on the Fifeshire side, but as Boghead coal was 
the cheaper they decided on Bathgate, and commenced 
budding the works in 1850 and manufacturing oil in 
1851. The contract of co-partnery between Young, 
Meldrum and Benney was signed in October 1851. 

Having thus shortly traced out the origin of the 
Scotch mineral oil industry as regards “ Boghead coal,” 
it is now interesting to see what incident led to the 
manufacture of oil from “shale.” According to an 
article entitled ‘Struck He, or the Scotch Petrolia,' 
which appeared in the Glasgow Weekly Herald of 
November 18, 1865, a poor miner of the historic name 
of Douglas, who had charge of boring operations for 
some coal-masters, one day instructed the borers in hia 

B 2 
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charge to keep samples of all the (lillerent minerals 
through whic-h the horiiig instrumentH paHsccl. Among 
the samples were sonu; pie(r(;H of “ Scaly lilacs” which 
arrested his attention and .s(‘t him thinking. Taking a 
clean c.lay tol)a(^co pipe, and filling tln^ howl with the 
broken blaes, he e.omenfed the to[» with soft clay and 
then placed the bowl in the fire. In a short (inm gas 
poured out in miniature volnme.s from the ])ipe .stem, 
and then a black fluid begun to drop from the? orifii-e. 
After repenting this e.xperiment over and over again, he 
suspected this “black fluid ” contaitied paraflin, but hud 
no means of testing it; and, rather than take into his 
confidence somebody who wmuld have been able to help 
him, and make his discovery of pecuniary value to him, 
this canny S<;ot preferred b) keep his kmavledge to 
himself, and consecpiently the n'sults of hi.s experimeiil.H 
did nf)t ajmo to light until too late to be of any valm; 
to him. 

Robert Bell, E-sq., of Cliifton llall, Linlithgowshire, 
kindly furnisheil the autljor with the following state¬ 
ment : “ In the year 1H59 I took a lease of tlie Bifix- 
burn minerals, and shortly aftenvards, while, .searching 
for coal, came across large; (juuntities of sluile. Wlam 1 
saw the manner in which this shale burned, I <ietiTmined 
to experiment on it, and hml exptmraciital retorts «>rected 
at Wishard, where large numlKtrsof samplim of fhe siuih* 
were distilled. The results were so eneouraging that I 
immediately made arrangements for working the Itrox- 
burn minerals on a large scale, and thus started the 
manufacture of mineral oils from shale iti thc! vear 1 
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year of the Scotch mineral oil industry, as at the latter 
end of that year Messrs. Young, Meldrum and Benney 
commenced building the famous Bathgate Oil Works, 
which were completed early in the year 1851. 

In the contract of co-partnery Young agreed to 
supply the process for manufacturing the oil (which 
process he had protected by patent rights before setting 
up the retorts), Meldrum undertook to take charge of 
the works and personally superintend the manufacturing 
details, while, in Scotch phraseology, Benney “ put up 
the rocks ”—not the shale rocks, but that medium of 
commerce more generally known as' pounds, shillings 
and pence. 

The retorts that were first erected at Bathgate were 
of the ordinary horizontal gas-retort type, which gave 
an oil of such poor quality that Young felt very dis¬ 
satisfied, and after the lapse of about two years he 
instituted the use of vertical retorts. The quality of 
the oil and expeditiousness with which the coal could 
be handled, resulting from this change in the form 
of retort, was so satisfactory that—according to James 
Taylor, one of Young’s first employes—when Young 
entered the works one morning, about a fortnight after 
the new retorts had been in operation, and had made 
his usual simple tests of the crude oil, he suddenly 
rushed over to where Meldrum stood, and, after nearly 
capsizing that gentleman in his enthusiasm, caught 
hold of his hand, and, whilst vigorously shaking it, 
gasped out, “ Meldrum! I congratulate you, for our 
fortunes are made.” 

The first contract made by Young and Co., for Bog- 
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head coal was in October 1850, at tlu; rate of Olv. i'A. 
per ton, but at the latter end of August 1800 the prioe 
had risen to 26i’. per ton. One ton of tlnH <-o!d yielded 
about 22 lbs. of solid paraffin (0-098 jht cent.), whieb 
substance was considered troublesome, and as mueh as 
possible was sent away in tlu; <iifrerent. grades of inls, 
while that wliich scparab'.d from the oils of its own 
accord was removed and burnt. 

In 1854, Young commenced to Kcparut** the solid 
paraffin—Ijy artificially cooling the oil-—anfl .stored it 
up in large quantitic.s in the works, but it wu.s not 
until 1858 tliat a practhad proee,SH ■wii.s dis(’(jverefl for 
refining it. It was greatly due to the, inexhniistilde 
energies of John Qalletly, Young’s chief chemieid adviser, 
that paraffin wax became a commercial article in 1859. 

Great curiosity was, of exnim!, munifesteil l»y all in- 
habitants in tlie neighlarnrhooil, anti for miles artmiitl 
the Bathgate Oil Works, To prevent too in«|uisitive 
people from learning or seeing too much of the rnctlnMls 
and machinery used in ranking and refining the c-mdo 
oil, a massive stone wall, calculated to withstand an 
attack of artillery, was built round tlie works; ami the 
two heavy wooden gates, which nffordml the ordy means 
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c as to tlie stage in refining to which any of the 
iucts belonged. For instance, he called crude oil 
ck Liquor; crude oil after distillation. Green Liquor ; 
heating oils after the extraction of the wax, and 
)re the acid and soda treatment. Blue Oil; and re- 
d lubricating oil, when ready for the market, was 
ned Finished Liquor. 

In 1851 two oil works were in existence in Scot- 
d, one being the Bathgate and the other a small 
.”k at Crofthead; which latter was of small account, 
I only did business for barely a year, thus leaving 
y the Bathgate work in existence in 1852. 

In 1853 the Clydesdale Chemical Company, often 
oneously called the Cambuslang Oil Company, started 
the oil business, and its operations led to one of the 
st famous lawsuits ever tried by jury. The trial 
nmenced on November 1, 1860, and lasted over a 
ek, during which time the services of Great Britain’s 
ist eminent chemists were brought into requisition 
either one side or the other, their testimony being 
cen with a view to determining the line of demarca- 
n between shale and coal. The Clydesdale Chemical 
mpany’s works were built at Cambuslang by Brown 
others and Co., with Bain (on whose estate the works 
jre situated) as sleeping partner. , "When operations 
;re first commenced, crude oil was produced from 
trrot coal, but the company eventually resorted to the 
e of Boghead coal, which they retorted by the process 
town as the Continuous Distillation in Ovens, obtain- 
g by this process a yield of 85 to 90 gallons, of 880 
ecific gravity, crude oil per ton of coal. Kefining 
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operations were also carried out at these work's, and 
everything went along }m).sper<)n.sly for aI»out seven 
years. As tlic company wa.H using an iiifi'inyeini'iii of 
Young’s patent, it very naturally iiiade every I'lideavoar 
to prevent the nature fd' the work it was engn^eil in 
being made pul)lic; but notwithstanding every pre¬ 
caution being taken, word nnieluul Young’s «*ars f»f uhat 
was going on in tho.se W(U’ks, and he iminedialeiy 
started the law phui above rehuTed to; atnl, b'ing 
awarded a favourable verdict by tin; jury, he stepped in 
and ndieved the (tlydesdale Co. of COtH)/. and Wl. or 
on every gallon of crude oil maunfm-tured Ity if. 
The result was disuHtrous to the company, wliieh was 
completely ruined, and Itrovvn Brothers wilh'lrew from 
the bu.siiiesH in 1 Hfei ; but Bain ti»ok Carlih* (who had 
previously been acting as elieuiist for the coin|HtMy) 
into partnership, and the new firm earried on the husi 
ness under the name of Thomas Carlile ami Co. until 
the year 1S(;7, when the work was finally al«»ndoned. 

In 1857 three oil works were in e.vistiuiee, when 
Miller and Sons had Htarted their work at .\berdeen, 
where crude oil was prodtu;cd from Bogheaii eoai. 'fids 
work did a flourishing busiaess in Isith cnide mid ridined 
oils until the year 18f»4, in which year the work mvA 
closed, owing partly to the high price of Boghi-ad coal, 
but perhapimore ptrticularly to the fact that Voiitig dis¬ 
covered that Miller and Sons were infringing his patents. 

In 1860 Sir James Bimfison starUal n work at 
Oakbank, Mid Caldcr, Miillothiaii, and, after receiving 
fairly good returns from his investtneni for three years, 
he formed a private compiny whicli was very sstci CHS- 
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, and led to the oil work and mineral fields finally 
3oming the property of a limited liability company 
ich was floated in the year 1869. 

Dougal and Brothers’ oil work was also started in 
s year, near Blackburn House, Blackburn, Linlitbgow- 
re. The work might have been in operation to this 
y bad the supply of shale held out, but, as it was, the 
Dply of that commodity only fed the thirty retorts 
two to three months, and, after spending 8000^. in 
fruitless search for more shale, their retorts to the 
ery “ How’s the oil business ? ” were cold indeed. 
Simpson started a work at Benhar in this year, and 
was in operation until about 1874, when it became 
i property of a limited liability company floated by 
npson; but before the company had a chance to get 
rted they found the capital had all been absorbed. 

In 1861 five new works sprang into existence, some 
which only lived for a year, and some for eight 
nine years. The longest-lived was the Harthill Oil 
)rk, owned by Paul and Grey, who had a ready 
yer for their crude oil in the Inverkeithing Oil Works 
tnpany, when the latter started refining in 18G4. 

In 1862 seven more works were started, of which 
! West Calder Oil Company’s (also known as Fell’s) 
)rk, situated about half a mile from West Calder 
lage, was the most important. This work was 
ginally intended for the crude oil business only, 
: after a few years of prosperity, the company 
nched out into the refining business also. This 
ve was the principal cause of the downfall of the 
npany, because the market value of finished products 
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fell tu HUeh nil ext^-nt, junf when the refinery wnn reji*ly 
to aiiirt, lliat the antieipatcil retuni.s from tin* money 
inveated in the erwdioii of the refinin^^ plant were never 
realiHed. 'I'lie eonipniiy failed in iHTfh and itM work 
waa hoiight hy Youno’a Pandlin ld}.dit and .Mineral t til 
(Jompany, Limited, who pulled down all llie appjtratuH 
that was of any worth ami transferred if to their 
Bntheate and Addiewell Works, 

In this year Hell auhlet a portion of Ida .«hii!e (iehla 
to Fauld, under the; condition that a Mfipulntecl f|uantity 
of ahalt! he retorlet! per anniun, and failin'; that the 
work waa to he ahamloned. Fauld hnilt a work just 
north <»f Broxhtirn villaj.'e, ami set up tliirfy*six hori¬ 
zontal and thirty-two vertical retorts, hut in a year or 
two found Ida inahility to «‘<iniply with the terms of the 
lease, and had to i-onfiseati* Ids work to Bell, who alsuit 
IHtia let it to Hteel, togt.iluT with a lease of tin; shale 
fields, under the, same, eonditions ns Fauhl had it. Hteel 
found his level with Fauld after a very few months' 
jrraetieai work, and therefore the Jkoxhuru t>i! Work 
(under wldeh name the work hail gone) again reverted 
to Bell, who then e»rrie«l on the ermle oil hiisim'^w him¬ 
self, until he eventually ilisjaiswl of the tvork ainl shahs 
fields to what timusd out to la*, one of the most sueeesa- 
ful of the Beoteh oil companies, namely, tins Broxlmrii 
Oil Oompany, LimitesL 

The year 1863 brought forth eight more works, Imt 
only ono of those needs sjieeial m»t«, ami it was the 
Addiewell Works. I’h© fast approaching e.xhatisiion of 
the Boghead e^m! mines alsmt the year 1869 66, caused 
Young to look around elsewhere for a new supply of oil- 
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yielding material. As burning oil was at that time in 
greater demand and more profitable than the lubricat¬ 
ing oils, or even wax, and as the Addiewell shales were 
known to yield a larger percentage of burning oils than 
any of the other shales. Young took a lease of those 
shale fields and concluded to build a new work in their 
vicinity. The corner stone of the oil refinery was 
laid by Young’s intimate friend. Dr. Livingstone (the 
noted African explorer), and the works were completed 
about the latter end of 1865. This work will be re¬ 
ferred to more particularly under the year 1866. 

In the year 1864 no fewer than thirty-eight new 
works sprang into existence. One of these, started 
by Messrs. E. Garrick and Arnott, was known by the 
name of the “ Methyl Paraj06.n Oil Works,” and was 
situated at the north-east corner of Methyl “ old ” 
harbour, in Fifeshire. The crude oil was made from a 
gas coal found in the Pirnie Parrot Coal Seam, which 
later on was found to the north-west at a depth of only 
twelve feet from the surface. The crude oil was refined 
and sold in the neighbourhood for 35. %d. per gallon; 
but a year or so later a contract was made to supply a 
Newcastle merchant with the oil at the rate of 25. 6d. 
per gallon. The tanks in which the oil was stored 
while in course of purification were made of brick and 
cement; but this naethod of storage led to such a large 
loss by leakage that the firm failed in 1868, and the 
members had to leave the country in order to escape 
arrest. Mr. Penney (on whose estate the work was 
situated) carried on the business until IS/O, when he 
gave it up as unprofitable. 
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Ar/mA\’lL OILS AND nV-PAWDl'CTS. 


.lolm Nitnmo !in<l Sons Htnrt<Hl n work at Tliirlstonc, 
iipur (!mn;;a Puiih, at the cust <*ih1 of Hoju'sh. It 
tniiitnl f(jrf.y-tvvo retorlH in all, tvventy-Hcveii c4' whirli 
wen; roiuHl in croHs .scctitm, and inade at In%'«*rkfit}iy, 
while fifteen were of the Hut type, made l»y llallanline 
at the (iraiijfe Foimdry. The orijfiiml inteiitimi <>f the 
propriefor.H of this work was to niaiiufaetare oil from 
waste Farrol eoal, Imf findiuo it unprofilnhle, tliev used 
Boohead rarrot and finally l\leih}l eoal. The latter 
was shi[){)ei! to thi*m in sloops from the north side of 
the h'orlh, and yielded ahout, 40 galloiiH of HSO sj«H'ifie, 
j^ravity eriide oil per ton, Althuuj,di a refinery was 
ereefed it was never put into nse, and was eventually 
pnlleil down and sent to Slammanoii, Tin* work was 
closed in the year lHt>7. 

In IHfi.'j the ntmiher of new works tlinf appear«*d 
on th(^ sei'iies was tdeven. (tf these, tin* one htiilt hy 
the. North Ihitisli (til and Candle Company, and sittmted 
at Lanark, wiiere the erode oil hroueht from Hhfitt's Oil 
Work was refined, has perliaps reeeiv»>tl more jnihlie iiotieM 
than was eitiier antieipukal or wished for. This eom- 
pany is noted as la'ing the first of tho Beoteh eoni|»nnles 
to manufaeture <"andles ; hut it did not make a sneeesH 
of even that, ami, after struggling along for a nmnlier 
of years, it was finally reeonstruetetl in the year iKKti, 
is noteil as heiiig the, year in whi« h the muelo 
heur<l-of Young’s Paraffin Light and Mineral t>il Com¬ 
pany, Limited, (ainu; into existenee. It was started 
with a i^apital «t«;k of 600,000/., of wliieh iilsnit 
4<)t),000/. was paid to Young for his llalligale and 
Addiewel! Works, together with the leases of shale 
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fields, &c., while Young retained a large holding in the 
‘-oixapany, and acted on the board of directors. 

Although this company was fairly prosperous for 
Home years, and had an output equal to about one-third 
the total production of the Scotch works combined, 
cannot be said to have been a financial success of late 
years ; due, firstly, to its having been handicapped, as a 
large dividend payer, by the burden of carrying such 
an. excessively large capital, and secondly, being the 
first company of any importance, the works were 
necessarily fitted up with expensive apparatus and 
laachinery that proved in a few years to be unsuitable 
for refining the oils so as to suit the more exacting 
req^uirements of the later-day trade, and consequently 
c>ct;ensive and expensive alterations in the plant were 
constantly being made. While this company was 
spending thousands of pounds on experiments and 
ric'w apparatus, outsiders were carefully watching the 
results, and when new companies were formed they 
reaped the benefit of Young’s company’s experiences 
and. built their works on more systematic plans, and 
adopted the use of only such apparatus as experience 
had proved was efficient, thus escaping the necessity 
and heavy expense of making radical changes. 

Had Young’s company adopted the policy of 
patenting its improved apparatus, &e., instead of rely¬ 
ing on its employes to keep such matters secret, it 
w ould be in a decidedly better financial position to-day 
than it is, and some of the younger companies would 
be paying royalties to it instead of using its improved 
j'jirocesses and apparatus ad lib. Thirdly, Young’s 
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MINERAL OnS AND BY-PRODUCTS. 


company met with a Hcrious Iosh in the withtlrawal of 
Mr. Young from the Itounl of directors, hh lie wag 
the only man on tin; hoard who had luul any really 
{tractii-al e.Kperience in the manufacture. 

Hi.xteen other work.s, hegiileg Aildiewtdl, were Htarf etl 
in tluH year, ami of f lieae only four will he .specially 
noticed. Oiks, the Ophall Oil Work, .started hy .Me.Hgrg. 
Mcldrum, M<;Lngan and Simp.Hon, hinl a sueeefwfid run 
for some yeans. Meldrurn supplied the nec;c.s.sary fuiuls, 
Mehrtgan the shale, as the work wa.s on his estate, and 
Simpson took the management. This work lieeanie the 
prf»{M>rty of the Tphall Oil OomjMiny, Limited, in lH7l, 
and of Young's eoinjainy in IBk l, 

Another work wa.s tin* (‘oathrhige Oil Work, which 
was locally known ns the Wal<*rford Oil Work, on 
account of nio.Ht of its ollieials and workmen being 
Irishmen. 'I'ln* w'ork was situatiHl at Kirkwoial, near 
(loathridge, and eonsisted of lOt) (frilliths' jmtent 
rePirts, and a refinery that was en|ial»le of handling 
tlie erutle oil {irialueed by the other work.H in the 
distric't as well us its own— th»? t^ital amount of crude 
oil it refined averaging 2,74<»,000 gallon.H jwr year. 
The gas coals of the district, Isiimets and shab-s of 
different kinds, were retorted, and yielded about 10 
gallons of erude oil per ton of niiiieral. This work was 
sold in the yt«r 1878, hut, owing to the purchasers 
failing to tibtain » lease of the minerals, it was elosed 
after that date. 

Another notable company was the (llasgow Si'ottish 
Oil (Company, which wna a private eoncern that erected 
a work at Burngrarijpj, West C'alder, am I wont out of 



JflSTOKICAL. 


ig 

existence the same ycjir—after making 10,000 galloiiH 
of crude oil at a cost of 10,000/. 

Lastly, the llermaiid <Hl Work, started hy Leruiit 
and Brown near We.st, Cjilder, was noteworthy <ih ac¬ 
count of th(! .seam (»f .shah* worked hy thi.s eoticern 
and iiaimal after I )<*nnit—ufterwnrd.s furtting out to la* 
one of the mo.st valuahie Hcani.H in the West ('alder and 
Addiewell di.stricta I’iH! work was ahandotmd in IH/O. 

In 1807 one new work, the Sl4*rlaw (til Work, waa 
started. It was situated at Ht«*rla%v, near Bathgate, and 
was Imilt l>y .Meddrum, MeJaigan and 8inij».H(nt, f(»r the 
produetion of c;rnde oil, tvhich latter was sent to the 
Uphall Work to is* refined. 

The year IHOS was fruitless, while 

In IHOt) only <me new work and one eoinpany put in 
an appenranee. The e(/mj>any was registered nttder flu? 
name of the Oakhank Oil Company, Liiniti'd, and laid a 
capital (»f 60,000/, It t<M»k over the Oakhatik Oil Work, 
built l>y Bimpson in 1800, and which was the pro|H«rty 
of the Mid CaJdor Oil Company in IHO.'f. 'riu* Oak« 
Imnk Com|winy was vcfry Hu»'c;e.HHful at the shirt, lint the 
eonstiuitly decreasing prh-e.H for finished products, to¬ 
gether with the adoption of a hml form of retort, 
brought it to tlic! verge of hankriipfcy in (HHfi, and 
necessitated its reorganisation, Thu cxteicHiori to the 
works and general reorganisation were laiiripleteil in 
.May 1887, after an exfiumlittire of .'JO,200/,, and the 
(company was then placed oiuxs more on an cijiwl footing 
with its com}M?titors. 

In 1870 two new works were started, hut were of 
no spet’ial note, atnl 




i(> M/yj<A‘JJ, 01 JS AND liy-rh'ODLVTS. 

In 1871 iwo Mjore nnw works Htartiul (j{MTat iun;i ami 
OH!! old work chfin^wl IijuiiIh. 

or the iii'W wnrk.s, lluit of the Daliucny < til ODiiiitaiiy, 
Liiniicil, will he specially referrci! to. Tliia e(tm|>a«y 
liHH heen a. jdienojjieiial success, and as il lias always 
l>een a crude ctil work ojdy. and has not had any sjiei ijjl 
Jidv'aiitaoes as reo;irds shale tichls, &c., it jioinfs |o the 
fact that there is not iiiuch profit in refmino uidess 
(lone on a sidiicienlly laree scale; ami if some of ihtt 
other ventures had fidhoved (he Italnietjy ('ouipany’s 
example, and stuck to the crud(! oil hiisincss, and left 
the refiniiio t>> those jmu’e eapahle of thdiio jt, it would 
have heen hetter for all eoneerned. 

Till* new company formed (his year w.as (lie kphall 
Oil (.'oiapany, Limited, eapilaliscfl at i7n,0t)()/., which 
hoiieht the Uphali and .Slerlaw Oil Works, latill hy 
Middnuu, McI,uoan and Hiiujtson, Ofift-fo. 'I'lie coiu- 
p)any eventually im't with insuriiioimtahle reverses, ntid 
ladne; unahle to do tiny iHjtler, finally amaloatuated 
with Ycuhio’h t’oiupany. 

In 1872 two small Jtew w«»rkH were Ktarted, one 
near Paisley and tin,* other at Beiihar. 

In 1874 a limited liability eomjmny was formed to 
take over Himpsoii’a "Beidiar” work, hut iht; eajutai 
was alialworhed, hikI Bsmpson suddenly found a iduuige 
of climate nermsary for Ida headf h. 

In 1877 the fainoua Broxhurn Oil Coinpany, Limiteii, 
was ilfjated, with a capital of 180,000/. 'fhia e«*mpany 
bought up the oil work end kIuiIc fadds ueipdreti hy 
Bell in 1802. Bell, hesidea being a large »l«H‘k'hol»h>r, 
also took an active interest in the manageroeni of the 
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company, wMcli latter lias been one of the greatest suc¬ 
cesses in the history of the Scotch oil industry. 

The Straiton Oil Company also started in this year, 
with a capital of 50,000Z. It was anything but a 
booming success, and will be again noticed in 1882. 

In 1880 the Walkinshaw Oil Company, Limited, 
with a capital of 120,000?., bought up the Abercorn Oil 
Work (which had been built near Inkerman in 1871), 
and also a work built by Jas. Greenshields and Co. near 
Johnstone in 1866. This company, like many others, 
was more heard of in the Liquidation Court than else¬ 
where. 

The Clippens Oil Company, Limited, with a capital of 
360,000?., bought up the Clippens Oil Work (started by 
Benney in 1871), together with the Pentland Oil Works. 

In 1881 the Burntisland Oil Company, Limited, 
was floated, with a capital of 20,000?., and took over 
the Binnend Oil Work. 

In 1882 the Straiton Oil Company, Limited, got 
into such straitened circumstances that it had to be 
either financially reconstructed, or give up business. 
As there still appeared to be plenty of people with 
more money than brains, ready to rush blindly into the 
oil business, sufficient capital was soon raised to buy 
out the Straiton Oil Company, and carry on its busi¬ 
ness under the name of the Midlothian Oil Company, 
Limited—see 1884. 

In 1883 the oil craze seemed to take a fresh spurt, 
no less than six new companies appearing on the field:— 

The Bathgate Oil Company, Limited, capitalised at 
50,000?., and works at Seafield. 

c 




IS .MIXh.RAL OILS AXO H Y I-ROOrcrS. 

The r^lJii|)lii'r.-‘!fin f)il f'uiiijiaiiV, tttih a 

cajiital of niiil wnrka a! ruii![ih<T f<in, 

Tim \\'i‘sUirli| (>1! (’nlii ji-un’, Liifiiit 'l, WJllt a 

of l)i>ii;/!ti the ol'i <'a|ii']<lr if' < h! W'-rk. 

Till'. Inf Ilian nil ('nnijinny, l,i!nio>,l. *,•.!!(■, a 

<:a|)if)il of 100,000/., cn'i-fnil a i-rn'l'' oil wof], a! lO an •. 
niid lioiioht Siinji.'iiir.i i»lil rit-nliar uurk aiai n < >i it a a 
roll 11 Cry. 

'rim riiiiiji.Mtnun Oil Wor!,, ; !aifc.l I ly ilm jirivatc 
<;on![ia)iy‘‘.laH. Un.-a A • ■otjij.a!!y,’’ hvo loilo - < a,; i t,f { Jn 
liliimnv, wifli, it. is hu< 1, a l•!tj^i!.•ll iinc.'tnmns of OO.Ooo/. 

Ijust hul. not l«*ij t ,'i;4 far m'. troiiM** '.'oi-5i flic 
Tjiinark Oil ('onijuiny, l.iinifinl, \vlii«h .iiionf Ho.ooo/. 
on iiiiprovctiif'iita at tlm f»l(l L/uiarl: work of tim laic 
N'liih Brilisli Oil ami C'aniHc ('om|wny. 'The r njnji.iny 
also acfjnii’cil Fcrnii-’a hnultlmialovvii ('ol4anf4imw * til 
Work,at wliirh lallcr work lli«‘y pro<ln»'c4 lim f-rmlo oil 
ami ili.Hlillcil if, Kcmiino tlm ilinilloil oil to thi* Lanark 
work to lit! rffiimil. After rnmuny two yi'iirn, the ilinm- 
tors foiintl it mlvisaUk^ to rwitjcR llic »»riyiiia! < a|o!iii of 
10,000 sliarcw «tf 10/. rio'li to lO.ttOO shares of 15/. l imli! 

In 1HH4 oil I'oinjaniii'H wtm liunilrr to lloaf, hm not- 
withstamling that fart tlinm nrw (’ornfMinii*.** worn forui*‘«l 
and two nhanoc/i, of owimiishi}* look pkm. 

'rim mnv nomjwinii'H wnm 

'rim Litilithj^owOil (Joroptiny. Limited, with a ea|>lial 
of 200,000/., rind work.s at (’liiimjiltenrin, Linlithoow, 

'I'lm Ilolnms Oil CVanpuny, Limited, rajiitnliMt d at 
100,000/., and having ii work at llolnms, UjilmlL 

'l lm Millhnrn Oil Work, owni-*! Ly tire |»riv«ir roin- 
jrany r»f Btiiith Brothers and Mtiriing. 
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The changes in ownership were, the amalgamations 
of the Uphall company with Young’s company, and the 
Midlothian company with Clippens’ company. 

In 1886 the Hermand Oil Company, with, a capital 
of 265,750Z., built a crude oil work at West Calder, and 
did a fair business until it took the Walkinsbaw Oil 
Company into amalgamation in 1890. The principal 
reason for the amalgamation was to secure the Walkin- 
shaw company’s refinery, which had been standing idle 
since 1886. It of course entailed the expenditure of a 
very large sum of money to put the refinery into 
working order, not to speak of the new and improved 
machinery that was bought “ to enable the company to 
manufacture or refine oil as cheaply as its competitors ; ” 
and, when everything was ready to start, the company 
concluded that, as market values had taken a sudden 
drop, they would close up both their works until the 
market improved again. Both works are still closed ! 

The year 1887 was a black one for the Scotch oil 
trade generally, as will be seen later, but notwithstand¬ 
ing that, it was only too apparent the backbone of the 
trade was broken. 

In 1889 the Caledonian Mineral Oil Company, 
Limited, was floated, with a capital of 120,000L, and 
acquired the mineral fields of Tarbrax, Greenfields and 
Cobbinshaw, together with the crude oil work at Cob- 
binshaw and refinery at Lanark, formerly the property 
of the Lanark Oil Company (then in liquidation). The 
purchase price was 45,000L This company paid one 
5 per cent, dividend, but since then has kept quiet on 
the subject of dividends, 

c 2 
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Table L 

D. Es. = D-sliaped Retorts, S. G. = Still Going. 


When 

Started. 

Aban¬ 
doned or 
Changed 
Hands. 

1871 

1880 

1857 

1864 

1863 

S.G. 

1864 

1874 

1862 

1866 

1866 

1870 

1863 

1867 

1866 

1868 

1864 

1871 

1866 

1870 

1850 

1887 

1883 

1892 

1864 

1873 

1864 

1871 

1860 

1874 

1864 

1875 

1872 

1876 

1866 

1881 

1866 

1871 

1860 

1860 

1872 

1879 

1870 

' 1886 

1866 

1873 

1861 

1862 

1862 

1867 

1861 

1868 

1862 

1867 

1862 

1868 

1877 

S. G. 


Eemarks. 


H. Rs. to end of 1871, and then 240 V. Es,; crude oil only; after 
1880, Walkinshaw Oil Co. 

H. Rs.; crude and refining. 

Afterwards Young’s Paraffin Light and Mineral Oil Co., Ltd. 

Fauld’s Work rebuilt; V. and H. Es.; reverted to Bell. 

12 Bell and 12 Cowan Rs.; stood a year or two, then rented to 
J. Kirk for short time. 

24 H. Es.; crude only; gravity 895 to 902. 


First Scotch Oil Work; Young’s P. L. & M. 0. Co. in 1866; after 
1887, sulphuric acid manufactory only. 

Bankrupt 1887, and handed over to sequestration under control of 

[J. Pender. 


Bought by West Lothian Oil Co. 1874, and worked until 1883. 


Bought by Burntisland Oil Co.; now in hands of Eoceiver. 
20 D. Es.; crude oil only. 

30 H, Rs.; „ „ 


44 V. Es.; crude oil only. 


Afterwards Albyn Oil Work. 

30 H. Rs. 

12 H. Es.; about 1865 Fraser’s property, and then 75 H. Es. and 
30 H. Rs.; crude oil. [small refinery. 

30 H. Rs. and 50 Y. Es.; crude only. 
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Table I. continued. 


ork or Company, 


1 Work . 

Oil Co., Ltd. 
il Work . 
Mineral Oil Co 
il Work . 

Bog Oil Work 
il Work . 

. Co., Ltd. 

[ Work . 

)il Co. . 

Oil Work 

J5 


)il Work. 

99 

99 

I Co., Ltd. 

)il Work. 

35 

35 

33 

lyde Oil Work 
ttisk Oil Co. . 

Work . 


33 

33 

3) 

33 

[Co. 

I Work . 

33 


[)o., Ltd. 

. Work . 


Original Proprietors. 

Location. 

When 

Started. 

Aban¬ 
doned or 
Changed 
Hands. 

Remarks. 

McLagan 

Near Piimpherston 

1861 

1867 


.. 

Burntisland, Fifeshire 

1881 

1895 

Formerly Binnend Oil Work. 

Geo, Simpson 

Paisley ... 

1864 

1871 

.. 

Cobbinshaw and Lanark 

1889 


Successors to Lanark Oil Co. 

.. 

Cardeiiden, Lochgelly, Fife 

1864 

18G8 

Afterwards Westfield Oil Co. 

Ferris, Fernie & Co. 

Near Cobbinshaw 

1863 

1878 


.. 

„ Kirkliston . * 

1869 

1877 


.. 

Paisley ... * 

1880 

S. G. 

Formerly Binney’s Clippens Oil Work.; 1881, refin 

Eobt. Binney & Son 

Near Johnston, Paisley 

1871 

1873 

After 1873, Binney only; 272 Rs.; crude and refine 

Brown Bros. & Co. 

Cambnslang . . * j 

1853 

1862 

After 1862, Thos. Carlisle; continuous distillatio 

Brand & Hislop . 

Cobbinshaw . . , ,i 

1869 

1871 

[crude 

41 H. Es.; sold to Black in 1873; Lanark Oil Co.’s 

Fernie .... 

Tarbrax, South Cobbinshaw 

1864 

1873 

John & Alex. Mungle . 

Half way on north sida^, 
Cobbinshaw Loch 

1870 

1873 

36 D. Es.; crude only. 

.. 

* • • • 

1864 

1870 


•. .• 

Kilmarnock . . . 

1864 

1876 


.. •• 

Orofthead . . . . 

1850 

1851 


Palmer & Co. 


1866 

1867 


• • « • 

Dalmeny . . . . ; 

1871 

S. G. 


Lester & Wyllie . 

• • 

1865 

1870 

Bought by Oakbank Oil Co., and pulled down. 

J. Eobertson, Jun. <& Co. 


1866 

1871 

J. Eankin . 

Greengairs . . * 

1864 

1874 


Jas. Greensbields & Son 

Near Johnston . . * 

1866 

1873 

20 H. Es., crude and refinery to 1873 ; then Jas. L 

.. 

Dreghorn, Kilmarnock * ; 

1864 

1878 

[Walkinshaw Oi 

•• .. 

.. .. 

1862 

1867 


Bryden, managing part¬ 
ner 

Bumgrange, West Calder » 

1866 

1867 

Crude only. 

Eobinson, Donald & Co. 


1864 

1877 


J. P. Eaeburn 

Gunsgroon Toll, W. Calder 

1863 

1876 


Eobt. Bell . 

.. 

1865 

1871 

100 Es. 

Thornton 

Greengairs 

1863 

1867 


Paul & Gray 

Hartwood Estate, W. Calder , 

1861 

1869 


.. 

Breich, West Calder . 

1886 

,. 

Shut down—waiting for better times! 

Thornton 

1864 

1870 

Dennit Brown . 

f mile east of West Calder, 
south side of railway ^ 

1866 

1873 

150 H. Es.; crude only. 

Walker 

•« •• 

1863 

1871 


.. 

Holmes, Uphall . [j 

1884 

S. G. 


.. 

Kilmarnock . . . 

.. t 

1864 

1876 
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The tabular Kf4it»unciit (Table 1.) hIiuwh the <lnfe^, art 
nearly UK eouhl be aacerhiijutd, of thcstnrtino niul elo.siiijf 
of the variouK worka, together with other iiifonnaliim of 
intercHt that eouhl be oblnincid. 

It in eertiiiii that within tin; h»rty-five years’ life of 
thi.H iiulu.stry 117 works huvi; been imilt, and this nuiiibr'r 
may possibly have been orenler, as there is a liability 
that one or two uniniportaiit and small works may have 
existed for a short tiriK! and have eseaped the Author’s 
invfistigatioiis. Honu? of the 117 works eharip’d hands 
three and four limt's, and altooelher there were twenty- 
four ehan^jes of <iwnership that arc; known of, and there¬ 
fore, praetie^dly speaking, III different proprietors have; 
tried their hatuls at the; btisiness. 

In IHfd)—52 (til works were in operatimi. 

„ lHr,0 --67 
„ IH70 -tn 

„ lByO--I4 
„ 1B95-12 

It will Ih! seen hy referrinj^ toTabh; II. that the shale 
distilhtd in late years shows a great increase’ cever former 
years. Tho esimptuiica engaged in the ernde r»il bnsinc'ss 
(Hily have earned and paid very fair divid« nds, w!ti>rc*ii» 
those engaged in tho crude and refining Imsint’ss have 
been sorely tried. 

As the price of crude hiis fallen proportionately 
with the fall in price of finished prcslinds, it is very eii- 
lent that far greater strides have laren made Irmaid 
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Table IL 


Year. 

Tons of Shale Distilled. 

East Scotland. 

West Scotland. 

Total. 

1873 

439,615 

84,480 

524,095 

1874 

277,210 

84,700 

361,910 

1875 

377,108 

46,314 

423,422 

1876 

464,892 

86,381 

541,273 

1877 

* 681,351 

102,767 

684,118 

1878 

635,626 

110,313 

645,939 

1879 

624,912 

87,516 

712,428 

1880 

730,777 

63,060 

793,837 

1881 

840,259 

71,912 

912,171 

1882 

898,754 

93,733 

994,437 

1883 

1,043,499 

87,230 

1,130,729 

1884 

1,365,157 

104,492 

1,469,649 

1885 

1,665,667 ^ 

76,083 

1,741,750 

1886 

1,665,427 

43,717 

1,699,144 

1887 

.. 

.. 

1,868,704 

1888 

.. 

.. 

2,026,779 

1889 

.. 

.. 

1,962,715 

1890 

1891) 

- 

•• 

2,154,824 

to y 
1895 J 

Averaged 

each year about 

2,000,000 


cheapening the cost of retorting shale th^n in refining 
the crude oil. The refining is still carried on with the use 
of the small apparatus used years ago, or"* with but very 
little increase in size, so that but slight reduction in the 
cost of labour, steam, repairs, &c.,^has been effected, and 

1237 
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the refiners have been unable to do a profitable business 
in competition with the “ go-ahead ” foreign manufac¬ 
turers ; and from a once prosperous and thriving indus¬ 
try the Scotch oil trade has now dropped to a virtually 
unremunerative one, with but few good prospects ahead. 

The year 1886-87 was undoubtedly the worst the 
Scotch trade ever experienced, and all the companies were 
more or less sufierers. 

Young’s company headed the list with a year’s work¬ 
ing loss of 42,325^. 165. 8d., without allowing anything 
for depreciation. 

The Linlithgow Oil Company came next with a 
loss of 3904/., and then the Pumpherston company with 
a loss of 1160/., making a total loss in one year of 
47,389/. 16s. 8c/. 

Broxburn, instead of declaring its usual 25 per cent, 
dividend, only had 15 per cent, to declare; Burntisland 
gave its shareholders only 7 per cent., as against 20 per 
cent, of the year before ; and Holmes company’s share¬ 
holders had to be satisfied with 5 per cent., as against 
the previous year’s 8 per cent. 

In these days, holders of the regular shares in the 
Scotch oil companies stand a poor chance of sharing in 
the profits (if there are any) of the companies, owing to 
the latter having burdened themselves with enormous 
sums in debentures, loans and preference shares, on 
which interest must be paid, and by the time that 
is paid but little, if anything, is left for the share¬ 
holder. 

Tabular statement No. III. shows the amounte of loans 
and debentures compared with the original capitals of 
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Table III. 


Name of Company. 

Original Capital. 

Loans and Debentures. 

1886. 

1887. 

188C. 

1887. 

Broxburn . 

£ 

199,750 

£ 

199,750 

£ 

64,608 

£ 

85,106 

Burntisland 

119,450 

144,950 

51,500 

65,200 

Clippens . 

247,650 

247,650 

103,184 

122,051 

Holmes 

35,000 

35,000 



Linlithgow. 

159,374 

160,000 

.. 

43,816 

Pumpherston 

76,600 

107,270 

52,345 

48,040 

West Lothian 

82,314 

74,898^ 

10,466 

7,400 

Young’s 

605,625 

605,625 

435,548 

526,262 


* After reduction in capital. 


tie various companies in 18 8 6 and 1887. It will be seen 
that the Holmes is the only company that has kept itself 
free from this burden, while the other companies have 
involved themselves to an extent of from their 

original capital, making a total increase of liabilities of 
190,705?. over the year 1886. 

Since 1884 the depreciation in the value of the 
shares has been ruinous to investors, as will be seen by 
referring to Table IV. 

The above depreciation in share values means a total 
loss to investors of 1,124,044?., in two years. 

From 1887 to 1891 the companies had a hard 
struggle for existence, and notwithstanding that the 
beginning of 1891 showed no brighter prospects for the 
oil trade than the previous years, yet a new concern 
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TABtB IV. 



Frit^o of Hlyirw. 


Nitmfi of Compimy. 

1HH4, 

iHHfh 

Miir 

1BM7. 

|)ri‘. iKKfi, 

|MH|. 

Broxbtirn . 

2H| 

224 

11 

114 

171 

BiinitiiliunL 


ir,i 

7 


toi 

Clip|Miiti8 (Old) . 

I7J 


4 ;! 

4| 

Wi 

„ (Nw) . 


n 

52if. M, 

97*. C,d. 


Dal many 

22.i 

<>♦> % 

15 

7,V 

n 

Hfilnicm . . , 

- 1 

ilOn. 

irm. nd. 

j M*. r,d. 


Lialitligaw . 

«• : 

i 

’ n \ 

'H 

i 


Ftiiaplicinitoii 

*# i 

7:1 1 

4 

: 


Wiilkiailiitw . ^ 

m-,». c,d. 

G«. ;}fi. 1 

Gi.iUL 

« m 

son. :u. 

Wii«t Lotliiiiii . : 


\ 

4 

n ' 


Yiiuiig’ii 

12 

1 

‘j \ 

i n \ 

1 i 

H 



.stortrtl in .Ijiniiary of ilmf ymxt luiflcr th« name of }!i«! 
Shettlralrai Oil atnl {'liriiijcal (Vimpmiy. 

The workiri?^ restalO of the fjtinijt'ial year of 

the variotts eompaiiieH ahovvecl that four ottt «»f the 
eompiinieH k1iow«1 a tola! profit of 85,492^., hut, fuily two 
of thene four eompaiiieH inwle any aUowanei! for ili profi- 
ation. The retuainiiif' four eompnniisH ah«i\vo"l a total 
loHK on the year’a work of .12,5715^,, ko that, pia«ii«’nlly 
Kpoakiiig, tlie eight eompanica taken together r«'ii!i«efl a 
profit of only 52,916/. Thw l»a«l allowing of eourw* ha«l 
its effect on the ahare valuoa, whieh all aiitferefi iiiori^ or 
ksH, and fell in value to a total amount of 646,2d7/. 

Ah each .HMCtaieding financial year eonics round the 
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companies have always pretty much the same story as 
last year’s to tell their shareholders, and in the event of 
a company having no dividend to declare, its directors 
describe in glowing terms the prospects of the coming 
year, and the amount of profits that ought to be made 
if so-and-so and so-and-so remain as they are ; and then 
they tell the shareholders that all the works plant is in 
splendid condition—a fairy tale for the purpose of giving 
the shareholders the impression that there is really no 
need of allowing for depreciation, even if they could afford 
to do it. Of course the “ oughts ” and “ ifs ” are seldom 
realised, and when at last the works plant is placed 
under the auctioneer’s hammer it won’t stand the test, 
and then the shareholders suddenly awaken to the fact 
that their “splendid condition” plant is so thoroughly 
worn out, and in such a bad state of repair, that it will 
not even fetch the price of “ good ” old iron. 

Competition is not by any means the sole cause of 
the downfall of this once thriving industry, and one 
does not have to look far to see many far greater evils 
than competition. The different companies have been 
fighting one against another almost incessantly, trying 
to undersell, or raising injurious and untruthful reports 
with a view to ruining one another; and the industry 
would have by this time been practically a thing of the 
past had not the Standard Oil Company of America tried 
to act as mediator between the several companies, and 
got them to combine and work amicably together, with 
a view to maintaining such prices as would enable them 
to pay the dividends due to their trusting (but often 
sadly disappointed) shareholders. The result of the 

;d 
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consultations between the American and Hcotrh nil re¬ 
presentatives was the formation of (he Kcotti,**!! Mineral 
Oil Association in 1887. At the start this AsHoriafion 
did not comprise the whole of the Hrofnh luannfactnri'rs, 
owing to the perverseness of certain directors of the 
companies; Imt after a while thi'se men gradmdly eom- 
monced to come to tlieir sense's, eniel the eeirii}tani»*s they 
represented joincel in with tin- others, wiih a \ii*w to 
regulating and maintaining prices, 'f’hingsflien nmveel 
along smoothly for a while*, until wee; uf the eoin|iani»*s 
found it had more preHliiets rciiely for the* market than 
the Associiitiem saw it.s way to redieve. tlie e>eniipatiy e»f, 
and so, ratlie.r them enrteiil it.s matHifae’fur«* until fhis 
demands of the markeet iiie'r(*ase»el, it. withelre*w from the; 
Association anel phu;e:d its preidue’ts ott the* market at a 
greatly reduced figure, thus lowering marked; value.s and 
upsetting wliat henefit to thtj ctanpateios the? Asseiedalion 
had been alile to aeduejvc in a short timo. Ily eiint tef 
hard work and mue;h peirsueisiein, the AsseM?iation finally 
won the recreant ceeinpaiiy bae;k to its fedel, lent h’lwl 
hardly demc so befe>ro another witlielrew ami «p,«!t ealeai- 
lations agjiin. 

It is therefore not surprising that after a edierpiere**! 
career of about five years the B(;otti»h Mineral Oil 
Association finally disljandtsd in Novernher IHlfJ, and 
the companies went back to tlieir edd tricks of f lying to 
undersell and otherwise niin each t»th<*r; at the 

same time they were busy looking nrouiid for feaj'.ible 
excuses to give their shareholders h»r not being able to 
pay a dividend, or having to decrease its amount. 

Another very serious cause of the almost bankrupt 
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condition of some of the companies, is the fact that the 
heads that govern them are men entirely devoid of 
practical experience. It is undoubtedly very important 
that every company should have a good financier, but 
because it is fortunate enough to possess one is no ex¬ 
cuse for giving him full sway in matters not pertaining 
to the financial part of the business. Most of the 
managing directors in the Scotch oil trade have had no 
practical experience whatever; and not only that, but 
although they almost invariably have thoroughly prac¬ 
tical men under them, they are often too dignified to 
consult and take the advice of those who are subservient 
to them, and rather prefer to give arbitrary orders that 
sometimes do, but more often do not, give the desired 
results. Sometimes the works managers are so far 
ignored that the directors will bring in a stranger to 
value their works plant and report on it. Of course the 
reason for such action is obvious, as a stranger cannot 
possibly obtain an accurate knowledge of the actual con¬ 
dition of the plant by a few superficial examinations that 
he may make, and consequently he enables the directors 
to tell the shareholders that they (the directors) are 
proud to be able to say that a “ perfectly disinterested 
engineer ” who has examined the plant, reports that it 
is in perfect condition and values it at so much. Had 
the works manager, who knows exactly what the con¬ 
dition of the plant is, been called upon, as he should 
be, to make a report on the condition and value of the 
plant, he would give a very different tale, and his 
report, therefore, would be unsuitable—for what it 
was wanted ! If the shareholders, instead of quietly 

D 2 
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believing all that their company’s directors tell them, 
would, take the matter into their own hands, and appoint 
a committee to see that there were properly qualified, 
men in the proper places, and more particularly that 
the said, qualified men are allowed to make use of their 
experience, discretion and knowledge for the benefit of 
the company, without being interfered with by a man 
or men who know nothing about the practical manu¬ 
facture, they would he taking a most important step in 
the direction of placing the industry on a paying basis 
once more; and until they so act but little improvement 
can be looked for. 

Another cause of great loss of money is the adoption 
by the board of directors—^who, as before stated, are 
generally men of no practical experience—of patented 
“ theoretical ” apparatus or processes. The word theo¬ 
retical is used on account of the fact that sometimes the 
practical working of the plant has never been properly 
determined, and its adoption is liable to result in a loss 
of many “ bawbees ” to the company, while the patentee 
gets the benefit of the experience of the practical experi¬ 
ment with his apparatus, &c., at no cost to him. Before 
these experiments are tried, the company’s practical 
men are either entirely ignored, or sometimes their 
opinion is asked for, and if they give an adverse criti¬ 
cism they are considered prejudiced, and the experiment 
goes merrily on. 

One or two of the companies that have been 
amongst the biggest dividend-payers, besides being in 
the best financial condition in these critical times, have 
a number of practical men on the board of directors, 
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do not waste money on outsiders’ theoretical patents, 
but rather encourage their own employes to improve 
the processes and apparatus; and above all, consult the 
practical men of the different departments and act on 
their advice. 

It is only too apparent that unless a unanimous and 
harmonious combination of the companies soon takes 
place, together with radical changes in the management 
wherever needed, we shall in a few years be left to 
mourn the loss of one of Scotland’s most important 
industries. 
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CHA1^TJ':R 11. 

GEOGRArillCAL AND GEOLOGICAL. 

A LARGE mnnbcr of tlic oil work.s were out.side tlic shule 
limits, and the crude oils that they manufactured were 
products of I^arrot and cannel coals, coaly shale or 
bastard Parrot, and also colliery dro.ss. Those works 
that make the true shale oils are confiried in a com¬ 
paratively small area of tire country extending from 
Straiton and Burntisland in the Houth-cast and nortli- 
cast, to Cobbinshaw and Linlithgow in the south-west 
and north-west, or a distance of about twenty-five miles 
east and west liy twelve miles nortli and south. 

Of course there arc shales found in other sections 
of the country, but the section between the points just 
named is the only one that has been really of any 
great commercial value. 

The Author is greatly indebted to his old friend 
the late Mr. Alex. Lumsden, mining engineer to Young’s 
company, for being able to give an accurate diagram 
showing the geological positions of the various seams 
of shale. It will be seen from this diagram (No. 1) 
that the shales of Midlothian are found in the calci- 
ferous sandstone series lying between the Mountain 
and Burdiehouse Limestones. The thickness of the 
section is very variable, and ranges from 300 fathoms 
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at Addiewell to 150 fathoms at Straiton. The section 
contains many different seams, but the principal com¬ 
mercial ones are— 

Tell’s, 

Broxhum, 

Dennit’s, 

and their respective thicknesses are— 

3 feet. 

5 „ 

9 » 

The rest "of the shale section is made up of several 
thin and unimportant shale seams, together with sand¬ 
stones and indurated clays. 

The following reference matter adds greatly to the 
value and interest of Mr. Lumsden’s diagram, and was 
prepared by him :— 

Eef. Letter. 

A, Associated with this seam is a third-rate Parrot coal, 9 inchas 
thick, which yields on distillation 82 gallons of crude 
oil per ton, and was wrought at Provanhall, Coatbridge. 
P. Immediately ower this seam is a seam of shale 8 inches 
thick, wrought at Arden, Airdrie. 

C. In this position is a seam of true shale, 8 inches thick, and 

yielding 50 gallons crude oil per ton. ExtensiTaly 
wrought around Airdrie. 

D. The top part of this seam consists of a kind of gas coal, which 

yields 32 gallons crude oil per ton. Wrought near Airdrie. 

E. This is the seam that is found at Westfield, Ehfeshire- 

Yields 40 gallons crude oil per ton. 

F. This seam is now exhausted. It was the first mineral used 

in the production of paraflSin oil. 

G. Above this seam of Umestone is a seam of shale yielding 

29 gallons crude oil per ton. Wrought at leavenseat 
H* Associated with this ironstone is a seam of a Mnd of shale 
yielding 32 gallons crude oil per ton. 
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L. AJCUtCl. 

I. All the Eenfrewshire oil works are supplied from this seam. 

Gives 45 gallons crude oil per ton. 

J. It is between this seam and the Burdiehouse limestone tha 

the beet and most profitable shale seams are found. 

K. Associated with this seam is an earthy kind of gas ooa . 

Wrought at Drumoross, near Bathgate. 

L. Over this limestone a shale is sometimes found. It was 

wrought in a quarry between Livingston and Bathgate. 
No shale has yet been found under the Burdiohouso 
limestone. 


Shale. 

Bituminous shale, from wMcli Scotch oils are de¬ 
rived, might at first sight be mistaken for coal, hut on 
close examination distinct differences •will be noted. 

In the first place, shale lacks the intense blackness 
of coal, varying in colour from a grey to dark clove 
bro'wn, and, unlike coal, it does not dirty the fingers 
■when handled. 

Secondly, a lump of bituminous coal may be easily 
broken into small pieces by striking it -with a hammer, 
but a piece of shale would require ten times the 
exertion before it could be similarly broken; and the 
pieces of shale thus broken would display a conchoidal 
fracture, whereas the fracture of the coal would be 
laminated. 

From a structural point of view shale may bo 
divided into three classes, viz.:— 

Plain shale. 

Curly „ 

Leafy „ 
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The first mentioned, as its name implies, has a plain 
appearance, such as an ordinary piece of broken rock. 
The curly shale has a wavy or curly structure, and gives 
one the impression that it has been subjected to an 
enormous lateral pressure during the early stages of 
mineralisation. Leafy shale, which might alaf>, per¬ 
haps, be termed scaly shale, consists of semi-loose scales 
which can easily be separated with the blade of a knife. 
It is usually of light brown colour, and is found almost 
solely at “ outcrops,” and therefore this structural pecu¬ 
liarity is doubtless due to the action of the weather on 
what was previously, perhaps, plain shale. Leafy sliale 
is of little or no value as an oil-yielding medium, and 
is of no commercial value, but is often sought after by 
collectors of natural curiosities, as it usually contains 
fine specimens of fossil ferns, &c., which arc more easily 
separated and prepared for exhibition than those found 
in the other shales. 

A curious feature in regard to shales is the very 
widely diverging character of the same seam in different 
districts. To such an extent does the same scam vary 
in character, that scams that are very profitable to work 
in one district are entirely unprofitable in another, 
although the two districts may be only one or two miles 
apart; and this diminution in the value of a seam is. 
always in a westerly direction. 

Table V. gives the yields of crude oil from different 
kinds of shales and coals from various sources. Some 
of the shales that show the smaller yields of crude oil 
are often far more valuable to the companies than the 
shales that give twice or thrice the quantity of crude 
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oil. This is due to the fact that the crude oil resulting 
from shales or coals that give a large yield, generally 
contains very little paraffin wax and large amounts of 
burning and lubricating oils, and the latter of low 
specific gravity and poor lubricating quality. It is, 
therefore, necessary to make a careful examination of 
the crude oil before any definite opinion can be formed 
of the value of a shale. 


Tabm V. 


Name of Mineral. 

Gallons of 

Crude Oil per Ton 
of Mineral. 

Addiewell Thick Shale . 



27*38 

Asiatic „ 



22-40 

Auclienlea „ 



50*00 

Auchenlieatli „ 



39 to 78 

Boghall „ 



26*22 

Boghead Coal 



85 to 128 

Burnside “ Sfc. Andrew ” Shale 


26*97 

Cairney Hill 

3J 


10-88 

Capeldrae (first quality) 

5J 


70 to 81 

„ (second quality) 



41 to 65 

Canadian 

3J 


54-00 

Cobbinshaw (Fernie’s) 



44-80 

„ (MuDgle’s) 



33-77 

* Cockmydron 

3J 


31-58 

Balmeny 

5J 


34-60 

Benbrae 



10-90 

Benhead 

3) 


14-25 

Boura or Patterson 

33 


36-45 

Fortneuk 

33 


29-81 

Gorebridge 

33 


74-66 

Grey 

33 


24-39 
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Table V.— continued. 


Name of Mineral. 

Gallons of 

Onido Oil per Ton 
of Mineral. 

Inkerman Shale. 

45-03 

Kirkcaldy „. 

82-49 

Knigktswood „. 

36-00 

Ladedda „. 

74'95 

Lesmahagow „ . . . - 

80-00 

Lxmofield (West Calder) Shale 

28*80 

Lochgolly „ ... 

28-70 

Methyl Brown Coal. 

66 to 90 

Methyl Black „. 

49 to 52 

Mid Calder Oil Company's Shale . 

28-70 

Midhill „ . . . 

60-00 

Muttonhole „ . . . 

43-00 

Newliston „ . . . 

23 to 32 

Overton „ . . . 

64-00 

Omoa Gas „ . . . 

47-70 

Eochsoles Coal ...... 

72-00 

SeaMd Shale. 

86-40 

Tnrva Mineral .. 

69-00 

Uphall Shale. 

29 to 84 

Wellwood Coal ...... 

46-00 

Wemyss „ ...... 

60 to 70 

Westfield Shale ...... 

18-60 

Westwood n ...... 

29-80 


The specific gravity of shalrai does not vary very 
greatly, and usually ranges between 1*713 and 1*877. 
The specific gravity of the Boghead coal or Torbanehill 
Bcdneral was 1 * 224. 

The average composition of a good shale is given in 
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Table VI., while Table VII. gives the analyses of spent 
shales taken from the old form of Vertical and the 
Henderson retorts. 


Table VI. 


Constituent. 

Per Cent, by 
Weight. 

Moisture (at 240° F.). 

2-67 

Volatile matter. 

24-31 

“ Fixed ” carbon. 

12-50 

Ash. 

60-50 

Total 

99-98 


Table VII. 


Constituent 

.. 

Per Cent, by Weight. 

From old Vertical. 

From Henderson. 

Carbon .... 

18-40 

3-61 

Silica. 

49-14 

66-49 

Oxide of iron 

10-45 - 

12-81 

Alumina .... 

18-37 

22-72 

Lime ..... 

1-68 

1-77 

Magnesia .... 

0-99 

0-95 

Sulphur . . - . ’ 

1-05 

1-15 

Total 

loo-08 

99-50 
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CHAPTER III. 

THEORETICAL. 

Shale, in the form in wMch it is mined, does not con¬ 
tain any oil or oily matter, and no oil can be obtained 
from it until it has been subjected to a sufficiently high 
heat to bring about its decomposition or the breaking 
up of its chemical constituents, so as to allow the latter 
to rearrange themselves and produce oil, &c. That oil 
does not exist in shale as such can be easily proved by 
reducing the shale to a fine powder, and then mixing 
it with any solvent of oil, such as benzol, naphtha, 
ether, &c., when it will be found that these solvents 
fail to extract any oily matter whatever. Therefore a 
shale has to be subjected to heat, or to what is known as 
a destructive distillation, in order to obtain oil from it. 

The oil which shale yields is chemically known as a 
hydrocarbon, because its constituent parts are hydrogen 
and carbon. There are two series of these hydrocarbons, 
one the paraffin and the other the olefine series. 

When a hydrocarbon is heated, the oil first begins to 
boil and then to vaporise or distil, and if the vapours 
are further heated by passing them through a highly 
heated (bright red hot) tube, the;y will be decomposed 
into a permanent gas. We therefore see that the shale 
should be distilled at as low a heat as possible in order 


THEORETICAL. 


-47 


to obtain as much oil and as little gas as possible. It 
would be comparatively easy to distil shale so as to 
produce but a small quantity of gas, if the oil were 
present in the shale as oil; but it not being so neces¬ 
sitates the shale being heated to a considerably higher 
temperature than that necessary to merely distil the 
oil, in order to overcome the chemical afl&nities that hold 
the hydrocarbons in the peculiar state in which they 
are present in the shale, and in order to accomplish the 
commercial necessity of rapid working. When these 
chemical afl&nities have been overcome, and the hydro¬ 
carbons freed, the latter are subjected to a high heat 
before they are able to escape, and are consequently 
partly decomposed into permanent gas; but the amount 
of decomposition that takes place varies greatly with 
the form of retort used and the method of working 
the retorts. 

It is evident that to accomplish the distillation of 
shale, and obtain the best results, the heating surface 
of the retort should be as large as possible in com¬ 
parison with the area of the internal cross section, 
so that the retort need not be excessively heated in 
order to distil the shale that is farthest away from 
the heating surface; and that the oil vapours should 
be removed from the retort as soon as possible, and be 
protected as much as possible {while in the retort) from 
the excess of heat. The oil resulting from vapours that 
have not been sufl&eiently quickly withdrawn from the 
retort, or sufl&ciently protected from the heat, is very 
liable to have what is technically called a “burnt” 
smell. 
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Since ammonia water became such a valuable by¬ 
product of shale distillation, another needed condition in 
the distillation presented itself, and that was that scien¬ 
tific experiments demonstrated that the whole of the 
nitrogen in the shale is not eliminated until the spent * 
shale has been freed of all its carbon, and in order to 
bum out all the carbon the shale has to be subjected to 
a nearly white heat. 

We therefore sec that in theory the shale should 
be distilled at a low heat in order to obtain the maxi¬ 
mum yichl of oil with production of as little gas as pos- 
silile, and ♦that it should also be sulijected to a very 
high heat in order to obtain the maximum yield of 
ammonia; while at the same time precautions must 
bo taken to prevent the oil from be<;oming “ burnt” 
Also, the retort should he constructed so that it can be 
charged, and the spent shale withdrawn, as emiy, expedi¬ 
tiously, and with the aid of as little lal)Our as possible. 
Under the heading “ Retorts ” wo shall sec how, by 
gradual steps, these conditions have finally all been 
combined in one retort, winch retort is about as near 
theoretictd and practical perfection as it is possible 
to get. 

Having obtained the crude oil, it is then necessary 
to refine and separate it into its various products. The 
crude oil, as it comes from the retorts, is of a dark 
greenish-black colour, and when cold, of about the 
consistency of soft butter. Its principal constituents 
are paraflSin and olefines contaminated with oily bases 


• After all tho volatile matter lias bccu volatilised. 
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and phenols, and more or less spent shale dust, &c. The 
dust and other suspended solid matter is easily sepa¬ 
rated by allowing the oil to settle in the storage tanks, 
but the oily bases and phenols have to be removed by 
the use of acid and alkalies. 

When the oil is shaken up with acid, the latter 
combines with the oily bases, and also with the lower 
members of the olefines, forming a heavy black tarry 
mass, known as “ acid tar,” that settles to the bottom 
on allowing the mixture to stand at rest for some 
hours. It has been found in practice that it is not 
possible to remove the whole of the bases by one or 
even two acid treatments, and that a number of treat¬ 
ments are necessary. 

The lighter oils are more susceptible to the action 
of the acid than the heavier ones, and too much or too 
strong an acid is liable to “ burn ” them and make 
their subsequent refining difficult, besides wasting acid ; 
therefore, as is explained under the heading “ Treating,” 
considerable judgment has to be used in regard to de¬ 
termining the strength and quantity of acid to use in 
the various stages of refining. 

It is, of course, hardly necessary to state that all 
kinds of acid have been tried for the treatment of oils, 
and the results of numberless experiments have proved 
sulphuric acid to be the only one practically suitable 
for the work. 

In the alkaline treatment of the oil, caustic soda 
is principally used, but in certain stages it is often 
found advantageous to use carbonate of soda. The 
alkali, besides neutralising any free acid that may 
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remain in the oil after it has received its acid treat- 
ment, attacks the phenols, and forms a thin tarry- 
looking mass which settles to the bottom of the oil. 

It must he rememhered tliat tlic oily bases which 
the acid extracts ai-c not decoraposcal by the acid, but 
form a simple chemical combination, and should the 
acid tar be neutralised with soda or any other alkali, 
the bases will be at once set free and come to the 
surfac,c in the form of an oil. 'i’herefore it is of the 
utmost importance that jin acid-tr(‘ated oil Ik; allowed 
to settle until as tlioroughly freed from aci<l tar us is 
practical)1(!, be(-ause, any acid tar that it may contain 
wlicn it receives its soda treatment will be nfintraliscd, 
and the oily bases thus liberated will at once go back 
into solution in the oil. 

d’ho same caution also applies to the soda tars, but 
as the oil after the soda treatnnmt iloes not usually 
receive anotlier acid treatment until after a distillation, 
there is little or no danger of the phenols being set free 
and redisHoIved by the oil. 

The oily bases are perhaps the most detrimental 
impurity to have in the oil, owing their objectionable 
smell and the fjuickness with wlthdi they oxidise and 
turn rerl, and liiially reddish black, thus preventing!the 
manufacture of an oil that will keep its a>lour if any oily 
bases arc present. 

The phenols also oxidise and redden, but not as 
rapiflly as the oily bases, anti they have not such a 
disagreeable smell. Of tunirse both impurities must 
be removetl from an f>il before we ean have a properly 
and thoroughly refined oil. 
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There is another important operation that iJie oil 
has to undergo in the process of refiiiiri};^, and t.luit is a 
distillation. The distillation performs three fniKd iotiH, 
namely— 

Pirsfc, it enables the oil to be separated into va rious 
grades or products, such as naphtha, hurtling oils, lusnvy 
oils containing wax, &e. 

Secondly, it separates soluble impurities in (he f)il 
that cannot be removed by a judicious applientiou of 
chemicals. 

Thirdly, it brings about a crystalline eondilitin of 
the higher members of the paraffin group that, wtsre 
previously in a gelatinous or amorphous condition. 

The specific gravities at which the di.HtiiIn.f4‘H arc 
separated from the various products vary aiicording to 
requirements, as will he explained under*' Refining.'’ 

The imparities that are separated by the dial illation 
are certain carbonaceous, earthy and Hu]phnrou,Hinn(.tcr«. 
The largest amount of the carbon or coke that reinaiiiH 
in a still after the distillation is finished, is the result of 
the decomposition or “ cracking” of the oil rather tlniii 
the presence of actual impurities; and this fact can be 
easily demonstrated by taking a quantity of thoroughly 
well refined oil—water-white burning oil for in-stanee— 
and distilling it in a glass flask over an Argand burner. 

A few per cents, will distil off at the start withcnit 
much change being noticeable, but the oil is in rf*nlit.y 
all the time assuming a brown colour, whi<.h very 
gradually gets darker and darker until, iifter l«;coiiiiii<r 
noticeable, it has become a decidedly dark brown ; and 
as the distillation approaches completion the colour is 
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almost or quite black; and wlien the distillation is 
finished a deposit of ('.arbon will be found in the bottom 
of the flask, and perhaps more or less on the sides. 

The cause of coke being formed in the still is due to 
the decomposition of the lower members of the paraffin 
into olefine hydrocarbons, and as olefines contain loss 
cfU'bon tluin paraffins, it is necessary that when this 
decomposition takes ])lacc (.here sliould be a rejection 
or deposition of carbon. It is therefore plain that 
every time a hydrocarbon is distilled it causes a de¬ 
crease in tlie percentage of parafiins and iiKjrcnse in 
the pe.rcentagc of olefines; and for this unison, and 
because parafiins arc more valuable products than 
olefines, it is obvious that a hydrocarlion shouhl not l)C 
distilled more times than is absolutely necessary. 

The fact that a distillation brings about the crys¬ 
talline condition of a parafiin—provided it contains 
solid parafiinH-“Can l>e well dimionstratcd liy taking 
a (juantity of vaseline (which is really a wax in the 
amorphous condition) and distilling it very slowly. 
When tlie distillation is finished, it will be found that 
on cooling the distillate there arc ilistinet signs of crys¬ 
talline formation ; and if this distillate is re-distilled 
two or three times, the crystals will finally be so well 
developed on cooling, that the distillate may be placed 
in a cloth and prcs8C<l, so that a cake of wax will remain 
in the cloth after the oil has heen expressed. This 
result eouhl not [KiHsihly he accomplished by j)re88ing 
the original vaKclhie. 

In this process of promoting the crystallisable quality 
of the paraffin, decomposition of course takes place, and 
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the higher members of the paraffin group an-, 
posed to the next lower members, or, m oth.-r w-nts 
the higher melting point waxes are redma^.l to Imv.-r 
melting point ones, and therefore every distiiluiion 
lowers the melting point or chilling point of fh<* <nl 


distilled. 

A wax obtained from the heavy or lat ter <-n<l oI u 
distillation has very fine close crystals as compared with 
the wax obtained from a very much lighter or hnver 
specific gravity oil, and therefore, as the hi-avier oil 
gives the higher melting point wax, the higlicr melting 
waxes always have the smallest crystals. 

There is another condition that greatly affi-els t he 
crystalline condition of a wax, and that is the tiu-f !a<d 
adopted in cooling it. If a melted wax, or mi.xtiire of 
wax and oil, is suddenly brought in contact with a cold 
surface, it will at once congeal and show scan-ely any 
crystalline formation; whereas, if the same wax or 
mixture be aIlowed*to cool very slowly, the eryafalH 
will be large and well defined. This is it most, im¬ 
portant point to remember, because in the stage of 
refining where the wax is extracted from the oil, 
great difficulty is often experienced in prcs-nijig ami 
making a thorough separation, and this difiicidty in 
often due to too quick cooling—but, of coiirHc, rnay 
be also partly or wholly due to the need of another di.n- 
tillation. 
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(JIIA l’T E R IV. 

PKACTKIAL. 

In order tlmt the (hhails of the niajuifaeture may he 
more e-aHily followaul, it. will la; as W(‘ll to first oiitliru*. 
the eoiirse. that has to he pursued iu (»rdcr to obtain 
the erude oil and hy-produi;ts. 

The shale as it is rtaieived at l!ie mine head is loaded 
into side c)r hottom dunnaii*.; railway wagons, and is then 
transferred to the retort <lepartment alotjg tlm overhead 
railway track A (Fig. 1). I’he eontents the wagons 
are then dumped into the shah; hnaiker B, hjhI, after 
j>aH8ing through the latter and int<» small trucks, are 
hauled up th(( inelim! ( ! to the levc-l of the top of the 
henches of retorts I), and, their <-ontentH having luam 
dis(‘.harge.cl into the rcstorts, the process of destructive 
distillation commetua's. The vapours and gases pass 
out of the retfU’t through the tfonmadions E and into 
the mains F and (I, wiiich latter <amduet them to tlie 
air condenser H, In the air condenser the separation 
of the gaseous and lif[uid products takes place ; the 
latter, whic;h consist of a mixture of crude oil and 
ammonia water, are pumped to their respective storage 
tenks, while the former passes on through tlie connec¬ 
tion I to the exhauster house .1, and from there is 
forced I hrough K into the coke tower M, where any 






















PRACTICAL. 


55 


volatile oil that it may contain is extracted. The gas, 
thus robbed of its last traces of oil, continues aloug 
through L and back to the retorts, where it is burned as 
fuel in the furnaces. The volatile oil extracted in the 
coke tower is dealt with in the apparatus N. 

Having thus shortly outlined the process of destruc¬ 
tive distillation,, we will now proceed to follow the 
process in all its details. 

On account of the shale being in the form of large 
irregular masses, when it arrives at the works, it is 
necessary to reduce its size in order to charge it into 
the retorts. In the early days, when Boghead coal was 
used, a gang of men, supplied with long-handled 
hammers, used to be kept busy breaking up the coal to 
the requisite size, but when shale supplanted Boghead 
coal, it was found that even a quadruplication of the 
number of men did not enable the supply of broken 
shale for the retorts to equal the demand—so difficult was 
the shale to break—and therefore it was found necessary 
to devise some other and cheaper means of doing the 
work. This necessity led to the invention of a mechani¬ 
cal device, the construction and working of which will 
now be explained. It consists of a large wooden 
hopper B (Fig. 2), constructed of heavy timber, and 
lined on the inside with iron plates securely bolted to 
the wood. The upper portion of the hopper, and on 
the side on which the shale is received, is built at an 
angle, so as to prevent the shale falling directly on 
breakers c c, and causing undue strain to the machinery, 
but at the same time the angle is such that the shale 
cannot remain on it, and has to slide down. The 



MINERAL OILS AND BY-PRODUCTS. 


S6 

breakers arc east-iron discs, provided with coarse teeth 
on their periphery. These discs arc al)out 3 feet in 
diameter and about 3 inches thick, wiiilc their teeth 
arc about 3 inches long by 11 inch wide, l)y 3 inches 
high, and the centre of the disc is cored s(|uarc to 
fit a shaft with a square cross section of 6 inches. 
A sufficient number of these discs arc placed on two 
shafts to foim what are prac-tically two toothed rollers, 
al)out 9 feet long, witli their teeth running diagonally 
across them. They arc placed parallel to each other 



in the hopper, with a tooth clearance of alxjut an inch, 
and are connected by means of luuivy gears so as t(» 
revolve towards each other and thus draw down the 
shale and crush it jis it passes between them to the 
lower hopper I>. Tlie lower hopper acts as a reser¬ 
voir for broken shahs, and is clostsd on the Ijottom by 
an iron slide actuated by the lever O. 

As the side-dumping wagons A arrive along the 
elevated track N tliey arc dumped into the hopper, 
and the small trucks or “ hutclies ” E are then filled 
and pushed to tlie hnit of the ineline F, where the 
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endless cliain G engages in the projection I on each end 
of the truck and hauls it up the incline. The axles of 
th.e wheels of these trucks are set as close together and 
as near the centre (lengthways) of the truck as possible, 
so that the attendants who charge the retorts can, with 
a slight effort, easily tip the truck and discharge its 
contents, after loosening the catch L that holds the 
swinging ends K in place. Each truck is constructed 
so as to hold just sufficient shale to charge one retort. 
When a truck is emptied it is run on to the down 
track of the incline, and its projections, I, engage in 
tlie endless chain that is travelling in the direction 
of the! breaker, and it is by this means prevented from 
“ running away.” The whole of the machinery and 
gearing connected with this part of the work is not 
shown in Fig. 2, as it would be more or less confusing, 
and it is sufficient to say that the endless chain G is set 
in motion by sprocket-wheels or sheath-pulleys geared 
from the engine that runs the breakers. 

Eetorts. 

In the infancy of the trade only two forms of 
retorts were in vogue, namely, the horizontal and 
plain vertical. When the late James Young first 
' started his oil work at Bathgate, he used ordinary 
D-shaped horizontal gas retorts, each of which was 
jQtted with a screw running lengthways through the 
centre and worked from the back end by “ tooth and 
pinion ” wheels. The coal (Boghead) was fed into the 
retort from a hopper (placed above the front end of the 
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retort) and was carried along bf means of tie rotating 
screw and discbarged into a water lute or trougi of 
water at the back end. About two years after Young 
started, he erected three cylindrical cast-iron retorts 
'vertically in a fire chamber that was common to the 
three ; their tops wer§ surmounted by hoppers, while the 
bottoms were sealed by dipping into troughs of water. 
Either Mr. Young or Mr. Meldrum was in constant 
attendance during the first week of the working of 
those yertical retorts, and by the end of the week the 
retorts had proved so satisfactory that Young told 
Meldrum that their fortune was made. The horizontal 
retorts were then almost entirely superseded by the 
vertical retorts, which latter were cylindrical cast-iron 
pipes about 18 inches in diameter by 10 to 11 feet 
high. 

Owing to the tendency of Boghead coal to swell 
and the broken pieces to stick together when heated, 
considerable trouble was experienced in manipulating 
these straight cylindrical retorts, as the spent coal 
would not readily pass downwards, and the lumps 
had to be separated and pushed down with iron bars. 
In order to overcome this difficulty. Young had some 
tapered cylindrical retorts cast, and set them in brick¬ 
work with their larger end downwards and sealed in 
water the same as the former ones. Each retort was 
fitted internally with a helical screw, the shaft of which 
projected upwards and was surmounted by a gear. A 
main shaft that ran the length of the retort benches 
supplied power to the screw gears and kept the screws 
moving at a very low rate of speed, which was just 









RETORTS. 


S9 


sufficient to keep tke contents of the retorts in constant 
motion—and that in a downward direction—and prevent 
them from sticking together. This method of construc¬ 
tion and working proved highly successful, and was 
continued for about eight years, when, owing to the 
introduction of a radical change in the shape of the 
retort, the use of the screws was discontinued. The 
erection of a set of screws 'to work out the shale from 
the water troughs, and thus save labour, had been 
completed, but some experiments in that line showed 
that it did not greatly decrease the manual labour, 
while any saving in labour that was effected was more 
than offset by the cost of keeping the machinery in 
repair. 

The change in the shape of the retort that led to 
discontinuing the use of the screws was instituted by 
A. C. Kirk, who constructed a retort with an elliptical 
cross section and very much larger at the bottom than 
the top. The motive for giving the retort an elliptical 
form was to give a larger surface for the fire to play on, 
and less depth of material in the retort for the heat to 
penetrate, which conditions were expected to improve 
the yield and quality of the crude oil and reduce the 
amount of fuel used in heating the retorts. The 
anticipated results were fully realised, and the elliptical 
shape has been retained in all retort construction since 
then. 

' The shapes and sizes of the horizontal retorts that 
were used by the small works that sprang into existence 
in large numbers in the early days of the trade were 
various. If of large dimensions, they were usually cast 
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in tvo portions, consisting of the bottom and sides in 
one portion, and the top or eoTer in another. Tig. 3 is 
a cross section of Bell’s patent retort, -which -was about 
12 feet long by 1 foot, and 3 feet high. Cowan’s retort, 
represented in cross section in Tig. 4, was 9 feet long by 
5 feet 6 inches wide, and 1 foot 6 inches high. The cross 
section of another form of horizontal retort that found 
great favour issho-wn in Fig. 5. This retort was built in 



various sizes, but its average capacity was about 50 cwt. 
One furnace usually supplied heat for three horizontal 
retorts which were set over the fire, as sho-wn in Fig. 6. 
The charges of shale or coal placed in the horizontal 
retorts usually weighed from 5 to 8 ewt., but, as above 
mentioned, some of the retorts had a capacity of 50 cwt 
and over. 

The value of the two forms of retorts (i.e. vertical 
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and horizontal) as regards their respective yields of crude 
oil and cost of production of the same, together with the 



Fig. 6. 


yield of refined products, will now be looked at, and the 
reason why the vertical eventually entirely superseded 
the horizontal retort will then be easily seen. 
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Table VIII. shows the yields of crude oil from a 
ton of shale, and the figures are the average of a large 
number of determinations made on the working scale. 


Table VIII. 


Crude Oil per Ton of Shale. 


Eatio of Yield of 


Horizontal. 

Vertical. 

Crude Oil. 

Gallons. 

Sp. Gr. 

Gallons. 

Sp. Gr. 

Horizontal. 

Vertical. 

34-20 

•870 

39-79 

•890 

100 

116-34 


The cost of distilling a ton of shale in the horizon¬ 
tal and vertical retorts was respectively, 157'38d. and 
157'56d. ; and therefore the cost per gallon of the re¬ 
spective crude oils was :— 

Horizontal . 157'38 -i- 34 • 2 = 4'60cZ. 

Vertical . . 157'56 ^ 39'79 = 3'96d 

or 0 • 64d. per gallon in favour of the vertical retorts. 

In proceeding to consider the marketable products 
derived from the above two crude oils it will be advis¬ 
able to compare the horizontal “ crude ” with the vertical 
“ once run oil,” because the vertical crude had to receive 
a distillation before its acid and soda treatments, which 
the horizontal crude did not have to. The cost of this 


distillation was 0'5d. per gallon, and as the loss due to 
distillation was 8 per cent., the 39 • 79 gallons of vertical 
crude equalled 36'61 gallons of “once run oil,” making 
a total cost of 4 • 46d. per gallon. 




RETORTS. 63 

Table IX. shows the yields of finished products calcu¬ 
lated on the above basis. 


Table IX. 


Horizontal. 

Vertical. 


Yield. 

Yield. 

Product. 

Gallons. 

Per cent, by 
Volume on 
Crude. 

Gallons. 

Per cent, by 
Volume on Once 
Eun Oil. 

nSTaplitlia . 

0-855 

2-50 

0-363 

0-99 

IBuming oil 

15-903 

46-50 

14-831 

40-51 

Crude scale 

1-953 

5-71 

3-108 

8-49 

Xiubricating oil . 

3-461 

10-12 

3-822 

10-44 

Total . 

22-172 

64-83 

22-124 

60-43 

The above yields of products figured at the market 
values of those days realised the following amounts :— 



Horizontal. 


Vertical. 



d. 


d. 

Naphtha 

. 

10-046 

. 

4-265 

Burning oil 

. 

272-498 


254-129 

Crude scale 

. 

63-277 

• ■ 

110-699 

Lubricating oil 

51-915 

. 

57-330 

Total . 

397-736 


426-423 


We obtained 34 • 2 gallons of horizontal “ crude 
oil ” from a ton of shale at a cost of 4 * 6(i. per 
gallon = 157*38cZ.; and 36*61 gallons of vertical 
‘‘ once run oil ” from a ton of shale at a cost of 4*46^. 
per gallon = 163 * 646c?. If we deduct these costs from 
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tlie alxtvc valuoH of fiiiisliod producis, we have.;— 
397 • 7.3(; - 1 57 * :’.B = 240 • Oofx/. for honV.oiilal [a-oductH ; 
420 •423 - 103-040 = 202 ■ 777f/. for V(*rtical producfcs ; 
whicli hIiowh ati iiic.rca.se in value of pruiluets from a 
ton of ahale of 22'42Ii/. in favour of the vcrficiil retorts. 

By referrino hai-k to Tahle IX. it will lie .semi that 
the liorizontal retorl.s jtrodnee more, nnjihtha and liurn- 
ing oils, hut only fivc-cighth.s the amount of crude .scale 
tliat the vertical retort.s give ; and ihtt.se figure.s, faken 
in connection with the fact, tliat the horizontal crude oil 
doe.s not necil a <li.slillHtion hefore it ia treated, go to 
prove that the oil vajiour.s are dccompo.sed in the hori¬ 
zontal retorts, or are liroken up into lighter and leas 
valuahle product.s than the vertical reUirts yield. 

Another important fmiture in favour of the vertical 
retorts was, tliat if the imrrent of steam pas.sing through 
tlie retort was rcgidarly ki'pt up, great uniformity of 
production was the result, and the (juality of the oil 
was not greatly at the mercy of the fireman. On the 
other hand, if the horizontal retorts were not very cjire- 
fully attended to, the yield of crude oil was lialile to 
be greatly decreased, and its <|uality was always at the 
mercy of the fireman. 

It licing oliviouH that horizontal retorts are unsuited 
for the prfKluetion of crude oil, we will not discuss them 
any further, hut will turn our attenion to the develop¬ 
ment of the vertical retort. 

The vertiml retorts in which the experiments to 
determine the respective raerite of horizontal and ver¬ 
tical retorts were m«le were of the “ Kirk ” type, and 
their eonstraetion is shown in front sectional elevation 
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in Kg. 7, and in side elevation in Fig. 8. Refcvviitg 
to these two figures, A, the body of the retoi-t, is 
provided with a hopper B; the hopper i.s eujjipo.ii'd 
of four separate castings which are, the fmmel-.shapc.*! 
piece C, the short cylindrical piece 1), and anofber 
funnel-shaped piece E, closed by the bell-valvi; b’. 
To the flange at the bottona of tlie retort botly is 
bolted a short casting G, that continues down imdf'r 



the surface of water contained in the troudi fl. Th. 
products of distillation passed out through the ,-onnee 

ion I and into the vapour main J. The shale m hv 
charged into the retorts was brought in “ hufehes" 

After tbefm:.ace Bree had been etarterj and theh,,., 


r 










M/Xf UAi. oit.s Axn in'~PkoDvc'i\K, 

*4 ihi* hail ri-arlu-il ai) nni, the hell- 

valvi- F WitK h»\v.Ti..i l.y the levi-r M (after the eateh 
X hint heeji hiMf^eiieil). atjil then tiie nliah* lying on the 
{ilatfiinn {< vva* hhit\elle<i into the retortn ; when the 
latter Weje tiileil the li'ViT ,M was rai.Hedj the eati'h N 
te|ihee*I, aji>I the jxjnf lietwi'i'n the hi'll'Valve and it|)pcir 
fn.j.jier F wax marie gaa ami vajimir figiit hy meaiiH of 
a little ineiMt (day. Wheti Mtxleen or Heveiiteen hours 
had ehifoed .xinee the filxf idinrgitig of a new .set of 
leteirts. tie- .xJiale Was siifheiejitly '* spent," or e.vhauKted 
ofMrlatile luatler, |(» allow rif tin; |ieriodieal idmrging 
aiai diHidjargitig to he eonjiueneeil. Therefore, after 
eay, sister n iiotirs, a siindl pniioii of the s[H*nfc shale 
was rakerl out from the water troueh every half hour, 
and the rjuanlity thus rermived was regulated so that 
at the i-n«l of three hours it e<junllet! the (|unntity of 
shale |(» he ehargeii info the retort. The reinf»viil of the 
spent slude Ir**!!! the Water trough allowedneorresponil- 
iiig (pwiitily r»f shale to fall from the ret(»rt and fill it» 
place, and at the «md of every third hour there was 
sutlieienl room in the lop of the retort to neeomratKlate 
tin* 4 ewi. of freslj shale that eonstituted tlie charge. 
As the eafMieity of the retort# w*ere from 20 to 22 ewt, 
it therefore tr«ik from fifteen to sixteen houw for the 
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the heat of the retort in a downward direction, and 
the shale entering the top had ample time to have its 
volatile matter distilled off before it was subjected to 
the higher heat of the lower portion of the retort, at 
which latter point a large amount of the ammonia was 
produced. As all the products of distillation were re¬ 
moved from the retort at a point near the top, and as 
nearly all the volatile matter was distilled from the 
shale before the latter reached the hottest part of 
the retort, it would appear that there was not much 
probability of undue decomposition of the oil vapours 
taking place. However, it was thought that the intro¬ 
duction of a small quantity of superheated steam at a 
point near the bottom of the retort might possibly aid 
the distillation and improve the quality of crude oil, 
and the results of experiments in this direction were 
(much to the surprise of the instigators) an increase of 
nearly fifty per cent, in the yield of crude oil. Ever 
since those experiments were made (in the year 1860) 
the distillation of shale has always been conducted with 
the aid of steam—if uprigjit retorts were used. Steam 
in a horizontal retort resulted in no benefit, as it simply 
passed along over the surface of the shale. 

The water trough H—^which always had to be kept 
well filled with water—besides acting as a seal or lute 
to prevent the escape of oil vapours or gas, also quenched 
the hot spent shale as it fell into it, and when the shale 
was removed from the trough there was no danger of 
its setting fire to anything, and could therefore be 
loaded without further manipulation on to railway 
wagons and taken to the spent or waste shale hank. 
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These spent shale hanks are moniiments to the good old 
days gone hy, and can be seen in all directions in the 
shale districts, and some of them reach quite extensive 
proportions, being nearly one-third mile long by three 
or four hundred yards wide and eighty to one hundred 
feet high. 

The amount of coal necessary to heat the vertical 
retorts was 5 ewt. per ton of shale distilled. The 
average life of the retorts was about four and a half 
years, but even at the end of that time only the bottom 
third—where the fire had the most direct play—was 
seriously distorted and cracked, and the rest was usually 
in perfectly sound condition. To obviate the replacing 
of the whole of the retort, John Galletly suggested 
having it cast in two portions, so that that part which 
was most liable to be distorted hy the heat could be 
easily replaced at a comparatively small cost. However, 
the suggestion was never put into practical use, and 
CA'entually this form of retort was superseded hy others. 

The first advances made towards improving the dis¬ 
tillation of shale were :— 

1. The adoption of a vertical retort. 

2. The construction of a vertical retort with an 
elliptical cross section. 

3. The introduction of steam amongst the distilling 
shale. 

It is not intended to refer at present to the forms 
of retorts that have only been in use in limited 
numbers, and our attention will rather be confined, 
■with one exception, to the consideration of the forms 
that may be said to have been of really commercial 
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importance. This exception is the McBeath retort, 
which was in operation at the Bellsquarry oil work 
about the year 1867, and is shown in section in Fig. 9. 

A is the retort proper, hung up in the brickwork B 
by the lugs a. The upper casting a' was provided with 
an outlet pipe G and an opening F into which the hop¬ 
per F^ fitted. was supplied with a steam injector g, 
which, aided by the fan blower K, caused a constant cur¬ 
rent of vapours to pass along through G^ to the main H 
leading to the condenser, and in that way helped to 
exhaust the retort of the oil vapours as soon as they 
were formed. The retort was operated by filling it 
with shale through the hopper F\ and then lighting 
coal fires on the portion of the grate-bars I near the 
furnace doors d. After the requisite heat had been 
attained, and the distillation had commenced, small 
portions of the spent shale were raked out from under 
the lower extremity C of the retort, and allowed to burn 
on the bars where the coal fire was started, and the 
products of combustion surrounded the retort in their 
passage through the oven to the flue C“ leading to 
the chimney. The air supplied for the combustion of 
the spent shale was admitted through the perforated 
iron boxes , which were secured to the furnace doors 
d. The “ burnt ” shale dropped through the grate-bars 
into the ashpit E, and some were also occasionally re¬ 
moved through the furnace doors. This retort being 
circular in shape and large in diameter was a backward 
step in economical retorting, but the principle of its 
working embodied the principles on which the Hender¬ 
son retort and the coal or heating retort of Young and 
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Beilbj’s shale retorts -were later constructed. As must 
be apparent, McBeath’s idea was to distil tlie shale by 




means of the heat derived from the combustion of the 
earbon left in the spent shale. He saw that in order 
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to accomplish this with his apparatus, theic was <i pio- 
babilitj that the products of distillation wnuhl be drawn 
downwards by the draught of the chimnc.y <i,nd be 
consumed in the furnace, and therefore he intr()duc<;d 
the steam injector and fan blower with a vi<-,w to 
counteracting this draught. Knowing that too great, 
a suction on the vapour pipe would be as (letriine.nt,al 
to the yield as an uncounteracted draught towards tlie 
chimney, by causing the fire to be drawn up into tins 
retort, he had the vapour pipe Gr cast with an open¬ 
ing on the top into which fitted an iron plug, d’ho 
periodical removal of this plug and introduction in its 
place of a water gauge showed how the suction there 
compared with the known draught of the chimney, and 
if there was any difference it was easily c()rr{M!tc<l by 
means of either the injector or blower. 

Having noted this special step towards economy in 
shale distillation, we will now look at the construction 
and working of the “ Henderson ” retort, whicli type 
enjoyed a full share of patronage for many years. 

The principal features of the Henderson rcstorb are 
the utilisation of the carbon in the spent shale and the 
gas resulting from the distillation as fuel, and, also, the 
adoption of a downward distillation. As the natural 
tendency of oil vapours is to rise, it was considered that 
making them travel in a direction contrary to their 
natural one—^by driving them downwards through the 
shale contained in the retort—^would have the effect of 
partially purifying them and giving a better {{uality 
crude oil; how far this theory was correct will he shown 
shortly. (See p. 80 .) 
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Tke retorts A, Tig. 10, were made of cast iron with 
an elliptical cross section, and were placed in a vertical 
position in an oven B that was common to four of them. 

The oven was heated 

( by the two furnaces 
C, and each furnace 
was common to two 
fri€ 4l ^ retorts. The two fur- 

r vMf ■ ' r riaces were separated 

'w/ ^ ^ \ dividing wall 

D, and the products 

n w/N : j w of combustion were 

I-r ^ ^ conducted upwards 

I I; ■ H through the flue E 

J I I i discharged into 

^ point 

B— about half-way up the 
^ retorts, and then had 

W I fe? 5, r^, hr take a downward 

L ^ ^ /□ course before they 

7 could escape through 

j _ the iron chimneys F. 

a y4 ^ start these retorts 

___it.was first necessary 


to light a coal fire in 
5 .jg_ jQ_ the two furnaces — 

supplying the fuel 
through the furnace doors G—and when the retorts 
had attained the proper heat, one of them was filled with 
shale by removing the cast-iron cover H of the hopper I. 
Aftef the lapse of four hours, another—^of the set of fogir. 


Fig. 10. 
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jonally opposite to the first * was charged, 
.ntil the four retorts were filled, and every 
ereafter one of the set was emptied and re- 
;lie order in which it was filled. In that 
ale remained sixteen hours in the retort 
me for recharging that retort came round 
ft or that time had, expired a tool K, called 
Y,” was placed so that its short arm engaged 
1.-1 tliat closed the bottom of the retort, and, 
lield in this position by an upward band¬ 
its long arm, the iron wedges that held the 
e were loosened and removed, and then, by 
i long arm of the monkey, the plate was 
to the position shown on the left-hand side 
IBut before the plate was thus lowered, tliQ 
.ee door M was placed under control by 
long-handled hook, and as the plate was 
^'ocL from its place 
y followed by the 
licla latter, in its 
1, acted as a guide 
.e descending from 
tlie furnace below, 
ug that (l) in 
.« the retort just 
blaen the time for 
' 3 ^ would be eight 
and as the retort could not be discharged 
mace below it was emptied, it follows that 
rale from a retort acted as fuel for a space 
* See plan of the retorts. Fig. 11. 



Fig. 11. 
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of eight houis. In order to empty the furnace, an 
iron truck N, called a “ hutch,” vas run under it, and 
then the long arm of the grating 0 was pulled down and 
the burnt shale allowed to fall into the hutch. After 
the furnace had been thus emptied, the grating was 
carried back to its former position by the counter¬ 
balance weight P. 

The products of distillation left the retort through 
the connection Q, and after the gas had been freed from 
oil, &c., it was returned through the pipe R and burned 
in the furnace for fuel. 

These retorts effected a great saving in labour over 
the old forui of vertical retorts. In the first place, 
instead of dumping the shale on a platforna, and then 
shovelling it by hand into the retorts, the latter were 
so constructed that a set of rails could be permanently 
laid over the top of them, and hutches containing the 
shale travelled along these rails and simply had to be 
tipped over an open retort in order to charge the latter. 
The discharging of the furnace was equally expeditious, 
and the hutch full of burned shale was removed by an 
endless chain and required but little manual labour. 

Ten men were able to put through 65 tons of shale 
with the Henderson retorts, while the same amount of 
shale required 14'5 men with the old vertical retorts ; 
or about two men for the former, for three for the latter. 

The coal required for working the Henderson re¬ 
torts was about 2'5 cwt. per ton of shale distilled, 
and of this about 1 *5 cwt. was used in the retort fire 
chamber and the other 1 cwt. in raising the steam 
(in the boilers) used in the retorts and driving the 

* 
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aachinery in connection therewitli. Therefore, the 
mount of coal necessary to run the Plenderson was 
inly about one-half that needed for the old vertical 
etorts, and was due to the use as fuel of the gas given 
iff during the distillation ; and it was also supposed to 
)e largely due to the utilisation as fuel of the carbon 
eft in the spent shale. Of course the spent shale from 
he old vertical retorts could not be used as fuel, owing 
0 it having been drawn through the water trough at the 
)ottom of the retorts and rendered too wet to burn ; 
)ut even the utilisation of the spent shale from the 
denderson retorts as a heating medium was certainly, 
n the manner in which it was done, a backward step in 
iconomy rather than otherwise. As shown in Fig. 10, 
she gas for combustion was distributed in the furnace 
3lose to the bottom, and had to burn its way upwards 
through the shale. It is quite evident that here was a 
weak point in the heating arrangements, because the 
spent shale when dropped from the retort was compara¬ 
tively cold, that is, it was not above a black heat, and 
therefore it required a large amount of the heat evolved 
by the combustion of the gas before it imparted any 
heat itself to the retorts. It is therefore apparent that 
if the gas was led into the furnace at a point above the 
spent shale, the whole of the heat that had been required 
for heating the spent shale to combustion point would 
be saved and utilised for heating the retorts, while, at 
the same time, the spent shale lying in the furnace 
would impart considerable heat to the air, necessary 
for the combustion of the gas, as it passed up through 
it. The author examined the gas burned under the 
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retorts with a view to determining whether its calorific 
power was sufi&cient to maintain the required heat for 
the retorts if utilised in the manner just referred to. 
The results of a larger number of determinations proved 
conclusively that the calorific power of the whole of 
the gas from one retort was a good deal more than suffi¬ 
cient to maintain a distilling heat on that retort for 
the required period of sixteen to seventeen hours, but 
as the retorts are not touched, as regards charging, from 
Saturday afternoon until Sunday afternoon, the shale 
has by that time ceased to give off gas, and therefore 
coal would require to be burned in the furnaces for 
about twelve hours, starting at midday Sunday. By 
adopting this method of burning the gas, the coal 
consumed in the retort furnaces could be reduced to 
0 • 5 cwt. per ton of shale distilled. 

The one objectionable feature in the construction of 
these retorts was the constant emitting of noxious gases 
from the short chimneys, thus seriously polluting the 
atmosphere in which the retort attendants had to work. 
At some of the works, these short chimneys were con¬ 
nected into a flue common to them all, passing along 
the side of the retort bench and leading to a tall brick 
chimney. There is one thing in favour and one against 
this latter method of disposing of the noxious gases, 
and, looking at it in a favourable light, it is at once 
apparent that it rids the atmosphere in the immediate 
neighbourhood of the retorts of the sulphurous and 
carbonic acid gases, and therefore makes it healthier for 
the men employed at the retorts ; but, looking at it in 
the other light, we see that the purpose for which the 
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short chimneys were meant—to prevent overheating by 
having too great a draught—was practically frustrated, 
because the draught of a tall stack is far more liable to 
variations than that of a short one, owing to its high 
altitude, and necessitates the employment of extra 
attendants to watch the heat and regulate the dampers. 


Table X. 


Hour after 
Charging. 

Hourly Yield of Crude Oil 
in G-allons. 

Hourly Yield of Ammonia 
(expressed as Sulphate) 
in lbs. 


ISTo. 1 Shale. 

Ko. 2 Shale. 

No. 1 Shale. 

No. 2 Shale. 

1st 

mi 

0-993 

4-010 

2-137 

2nd 

0-9G 

1-325 

2-811 

1-441 

3rd 

1*85 

1-987 I 

0-561 

0-701 

4tli 

2-69 

3-200 1 

0*463 

0-420 

5th 

3*16 

3-646 ! 

0-330 

0-343 

6fch 

3-50 

3*706 

0*464 

0-449 

7th 

4*06 

3-600 ! 

0-515 

0*547 

8th 

2-81 

2-750 i 

0-739 

0*633 

9th 

2*25 

2-090 1 

0-980 

0-601 

10th 

2*03 

1-250 : 

0*932 

0-525 

11th 

1-94 

1-250 

0-572 

0-759 

12th 

1*22 

0-500 

0-586 

0-712 

13th 

0*86 

0-385 : 

0-462 

0-569 

14th 

Nil 

Nil i 

0-364 

0-528 

15th 

Nil 

! Nil 

0-405 

0-448 

16th 

Nil 

Nil 

0-387 

0-416 

17th 

Nil 

•• 

0-165 



Total 


27-33 


26-582 


14-746 


11-229 
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Tlie shale charged into a Henderson retort weighed 
17 cwt., and by referring to Table X. we can follow the 
progress of the distillation of that weight of shale from 
the start to the finish. 

We see by this last table that the shale yields up 
all its oil by the end of the thirteenth hour, and that the 
further continued retorting results in the production of 
ammonia only. As stated some pages bach, the whole 
of the ammonia is not obtained from the shale until 
the carbon in the latter has been entirely eliminated, 
and therefore the shale in a Henderson would continue 
giving off a small quantity of ammonia for some days, 
because the heat is not sufiieient to eliminate the 
nitrogen (that forms the ammonia) rapidly enough to 
exhaust the supply any sooner. The value of the 
ammonia obtained by continuing the retorting after 
sixteen hours have elapsed, is small as compared with 
the extra cost and outlay of apparatus that would be 
necessary, and therefore it is cheaper to content oneself 
with a smaller yield of ammonia, and confine the shale 
in the retort for only sixteen hours. 

The hfe of the Henderson retorts of course largely 
depends upon the usage they get, and the practice of 
some companies of working their retorts by contract 
cannot be too strongly condemned. The man who has 
the contract, being paid according to the yield, increases 
the heat on the retorts (as soon as the oil has distilled 
off) in order to obtain as large a yield of ammonia as 
possible, and by so doing he greatly shortens the life of 
the retorts, and cases are known where they have only 
lasted for three years where the work has been done 
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l)y contract. On tlic '‘liior !»ari<l. r.-J.irts that huvt* 
received careful lian.lliii',' have kri.nvn f<. he in as 

good condition after tiv.-year-' <-.,iis!;uit u-v ns uh.-a 
first erected. 

A coiiipari.'^on of the yields k‘’., of the |irodnef -s fnuii 
the old vertical and fiendei>Mii retort^ udll here he td' 
interest, am! i.s sliowii in ’rahh- XI. 


X L 


Heitdumtin. 

Vriliml. 

1 :* 

4«i4 Vrtlitttl, 

Criitlo Oil, i .. 

' Lfw, 

Ctn-<h 


IM 

<‘rn>l« r»il. 

* hlm> 

8p. 1 

Grav. 

.. ; Hiilftll. 

'Atutmm, 

Galltmi*.: 

Hp. 


Aummu, 

8|i. 

Clniv. 

Grtlinijii 

Hiiipli. 

00 

2:t-29 hi-07 

H7I 

2^^ ‘ 

in* 21 

^77 

27*17 


86D : 

2:i-2i 

HTli 

22 •To 

10 -20 

s7:! 

21 - St; 

ir.-Mi 

809 i 

22-'.h; ,10*12 

H79 

2M0 

17 -SI) 

1 

27*00 

l 

8C7 

20*78 j 

ml 

-iU-l! 

1’.»-12 

Hfli 

>i:M9 

20-11 

869 

20-8tj H-in 

H76 

22 -or, 

2(1*2! 

n7r$ 

24 *62 

17-no 

870 

2!>.H8' 

HH4 

2S-,W 

2:1 •2(5 

876 


IS-in 

874 ^ 

22-41:12*81 , 

ml 

• 2:1 *40 

20’5(7 

H72 

20*21 

l2-.’!:« 

872 

21*84 ' 

m:i 

21-71 

21 •«« 

H77 

‘2n*7i 

22-7.4 

870 

28-67; 11-61#;. 

' h 

HHO 

21 -O" 

is* n» 

H7ri 

27*01 

I«-1H 

Avar. 

22-47 :10*fJl 1 

; i 


'22--I" 

!‘**fit 

.. 

25* on 

l7-‘(t 


The shales u.-teil in ohtaititrig llit; Jilaivi! tahulafeji 
results were clitirgecl into the retorts, m that liotli the 
Henderson arul vertieal reeeived {iriietieally the sanii^ 
shale in each test, and wi* therefore mm that while tin? 
Henderson gave the mme nveragi? yield of oil m the 
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11-foot vertical retort, it gave only about one-half the 
yield of ammonia. Also, an increase in height of 4 feet 
in the vertical retorts, while beneficial to the yield of 
oil, seemed to be disadvantageous for the production of 
ammonia. These figures appear to be decidedly in 
favour of the regular 11-foot vertical retorts, when we 
consider that sulphate of ammonia is one of the most 
valuable products; but we shall see that the use of the 
Henderson in place of the vertical retorts yields larger 
profits. Henderson claimed that his retort gave a purer 
oil and therefore larger yield of finished products, and 
by turning to Table XII. we see that that claim was a 
decidedly correct one. 


Table XII. 


Finished Products. 

Crude Oil. 

Crude Oil. 

Vertical. 

1 

Henderson. 

Vertical. 

Henderson. 

Naplitlia 

Nil 

1 

1-50 

5-00 

5-00 

Burning oils 

41-45 

44-36 

33-30 

36-83 

Intermediate oil. 

4-59 

1*64 

6-00 

3-00 

Crude scale. 

11-64 

13-00 

9-26 

10-48 

Lubricating oil . 

16-66 

17-12 

15-40 

17-26 

Total per cent. 

74-34 

77-62 

68-96 

72-57 


Hot only did both the above comparative results 
from two kinds of shale* show an increased total yield 
of finished products, hut there was also a large increase 

• The yields of crude oil from both the Heuderson and vertical 
retorts were practically the same. 







RE TOK TS. 


Si 

in the percentage of iTudi' w.-iio in tlo- Ki-ihIit.'IHi oruilo 

oil over the verfii-al. aiid fhi -. w;i; a uoi'i iiopurtaiit 
point in favour of the furiner. 

A short sunminry of the ftir<- 4 oiii*r far! 4 j.lmvi n : 

1. That the llenihTS'ai re|tir!'>. re<jiiirnl nnly ota- 
half the fuel that the vertieaj needed. 

2. That the Jleiuler.soii retortn re.juireil <»iily twn 
thirds of the labour that the vertienl reijuired. 

3. That the lleniierson pive i.nly onedmlf flie yield 
of ammonia that the vi'iiienl retort s jjave. 

4. That the yield of erude tvas praetieidly the wnne 
from both retorts. 

5. That the yield of finished j»ro«biets w.a.H ,1 pereeiif. 
larger from the Heucier.«on than from the vertical erude 
oil. 

6. That the yield of erude seide wan i ■.’! per rent, 
larger from the Ilemlersoii ilian fivuii the vertienl erude 
oil. 

Taking all the above fnets ninler eonsideratiori, %ve 
find that, from a “profit " point of vii*w, there i.n a 
decided balance in favour of the Henderson retorts. 

The next retort that came inffi prominent notiee 
was Beilhy’s, and its general eonsirm t i«*n enn be followinl 
by referring to Fig. 12, in whieh the side elevniion 
of two retort-H i.H shown. The i harnber H, Hurnionnted 
by the hopper A, wa.»< eonimon to four of the «vwt iroii 
retorts B‘, and the lower ends of the latter were jointed 
to the fire-clay cylinders C arnl I), while the lower end 
of D was jointed to a short eylindrieal iron easiing F, 
which continued down ladow the snrfnc^e of ■water con 
tained in the trough F. The retorts were heated liv 
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means of a furnace, not shown in the illustration, and 
the furnace fires first passed into the chamber G and 
then up into the intermediate chamber H, from which 
they escaped to the chimney. The upper chamber I 

was heated partlj by 
radiation from the one 
below, and partly by 
burning sufficient gas 
in it to maintain the 
“upper” retort at 
an incipient red heat. 
The products • of distil¬ 
lation passed away to 
the main L through the 
connection K. 

In working these re¬ 
torts the fire-clay portion 
was at a bright red heat 
and the iron portion at 
a low red or almost 
black heat. The shale 
was deprived of its 
■volatile matter in the 
iron retort, and when it 
passed down into the 
highly heated clay re¬ 
tort the greatest portion 
of its, nitrogen was there eliminated. Of course the 
dropping of the shale from one portion of the retort 
to the other was done progressively, and in much the 
same manner as in working the old vertical retorts. 
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B 7 tke use of the Beilby retort the oil was distilled 
from the shale at a low heat, and the most of the 
ammonia was produeecl hy subjecting the spent shale 
to a very high heat, and thus the conditions required 
for the conjoint production of noazimum yields of both 
oil and ammonia ivere to a large extent obtained. 
However, the adoption of these retorts was nearly the 
ruin, of some of the oil companies. The fire-clay 
portions not being capable of withstanding the sudden 
alteration of temperature caused by a comparatively 
cool shale, from the iron retort, being brought in con¬ 
tact with their highly heated surfaces, resulted in their 
never being long at work before they cracked, and, as 
soon as that happened, the furnace fire was not long in 
finding its way into the retort and causing explosions. 
This form of retort, therefore, could not be called a 
“ working ” success, and, as it could not be worked 
economically as regards labour, it went entirely out of 
use about the year 1883. The average yield of products 
from the Beilby retorts as compared with the Henderson 
and old vertical was lower as regards crude oil, but very 
much higher as regards ammonia, as will be seen hy 
looking at Table XIII. 


Tablb XHI. 


Product. 

Yield from 

Vertical 

Betorts. 

1 Henderson 
Betorts. 

Beill )7 

Betorts. 

Crude oil (per ton) 

Sulphate of ammonia) 
(per tott) . .3 

23-4:9 gals. 

20-97 lbs. 

23-27 gals. 

11-6711)8. 

21-05 gals. 

30-36 lbs. 
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Ta^ble XIV. shovs how the yield of finished products 
from the Beilhy crude oil compared with the otlier two, 
and from it we see that the results are very much iu 
favour of the former, which, although giving one per 
cent, less total finished products, gave nearly 2-5 per 
cent, more crude scale than tire Henderson crude gave. 


Tabm XIT. 


Finislied Product. 

Vertical 

Crude. 

Henderson 

Crude. 

Beilby 

Crude. 

NaplitLa . . , , 

'5'00 

5*00 

2-00 

Burning oil . . . 

33-30 

36*83 

33-86 

Intormediato oil 

e-oD 

3-OD 

5*00 

Crude seale 

9*26 

10-48 

12*94 

Lubricating oil . 

15*40 

ir-26 

17*36 

Total pex cent. 

68*96 

72*57 

71*16 


While Henderson and Beilby were designing retorts, 
William Young was also working in the same direction, 
and produced a retort that was constructed on very 
much the same principle as Beilhy’s, only that it was 
made of cast iron throughout The lower easting that 
was subjected to the high heat was soon burned through 
and rendered useless, and the retorts, therefore, were 
never used except experimentally. 

Seeing good points in each other’s retorts, Young 
and Beilhy put their heads together and conjointly pro¬ 
duced a retort * that has practically superseded all other 

^ Often called the Pentland retort. 
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forms. The front elevation of these retorts is shown 
in Fig. 13, while Fig. 14 is a side elevation of the 
shale retorts, and Fig. 15 a side elevation of the coal 
retort and steam superheater. The distilling chamber 
A (Figs. 13 and 14), which is made of cast iron, is 
common to four oil retorts B, which latter are also made 



Fia. 13. 


of cast iron and are jointed at their lower ends to the 
ammonia retorts C, which latter are built of fire-brick. 

It is claimed by the patentees, that by using this 
composite form of retort the crude oil receives a partial 
purification in the distilling chamber A, which renders 
the first, or crude oil distillation, unnecessary, and thus 
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effects a large saving in cost of refining. TMs partial 
purification is said to be effected thus :— 

“ The superheated steam, gases and ammonia pass 
from the high-heated retort up through the shale or lov- 
heated retort, assisting in the destructive distillation 
and the elimination of the oil in the form of vapour. 
The whole of the combined oil, water vapour, gas and 
ammonia pass up through the cold shale in the chamber 
above, causing the condensation of the oil vapours, and 
at the same time heating the shale. This condensation 
continues so long as the temperature of the shale 
remains sufficiently low, and the shale being covered 
with the oil vapours, entangles all mechanical im¬ 
purities which would be carried forward with the oil 
As the temperature of the shale in the chamber 
gradually increases by the continuous flow of the 
heated gases and vapours through it, the more volatOe 
of the previously condensed oils revolatilise, and as the 
temperature goes on increasing, the less and less volatile 
of these oils are evaporated, until by the time the 
distillation of the shale in the low-heated retort is 
completed, the last traces of the previously condensed 
oil are revolatilised and the shale heated to a tempera¬ 
ture approaching the point of decomposition.” 

The above extract from Young and Eeilby’s speci¬ 
fication exactly explains what takes place in every form 
of vertical retort, but it has been found in practice that 
crude oil from even the Young and Beilby retorts cannot 
be properly refi.ned unless it receives the prehminary dis¬ 
tillation, and therefore the cost of that part of refining 
is not saved. 
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The most novel thing about the retorts is the 
heating arrangements. Sixteen of the composite retorts 
are inclosed in two ovens D, and between the latter is 
placed the coal retort E (Eigs. 13 and 15). This coal 
retort is constructed of fire-brick and its lower half is 
provided with a number of pigeon-holes that open into 


the two ovens, and its 
lower extremity ends 
on grate-bars, and is 
provided with a fur¬ 
nace door. Supposing 
everything to be in 
working order when the 
coal retort is charged, 
the coal coming in con¬ 
tact with the hot sides 
of the retort and the 
superheated steam and 
gases (which are kept 
constantly passing up¬ 
wards) immediately be¬ 
gins to produce gas and 
ammonia, and these to¬ 
gether with the other 
gases, and steam, are 



drawn off at the top of the retort into a main B (Fig. 15)., 
and after the ammoniacal steam has been condensed and 
separated from the gases, the latter are returned to the 
retort and enter near the bottom. One portion of the 
returned gases again goes through the process just de¬ 
scribed, while the other portion is drawn through the 
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|)i[!;eon'*hole(l brickwork into the ovf*ii I) iJi and 

14) Hurrounding the nd.orts, and there virnmnwil as 
fuel for heatiiig the (*oul n4«u1, ^sixleeii Hlinle reforts and 
tiie Htearu Hii|)eThc*Jtter <! (Iulc Iu). dlie rt»iil relori is 
worked ho tliat the draughf- in the of tho t»veii 

as near as posHihltt e.(nniter!iaJiuieeH the slifijit vaetiuiri 

luiiiiitaiiied ill t!ii* retort 
aii<} eoiiinaiioiiH leading 
to the iiiat ill 

I ha! wny the gone... 

ratetl ill the upper jfor- 
tioii of tlir* retort ran 
hi* ilrattii off without 
diuiger Ilf file fire lieillg 
drawn up in at flir* 
lower end ; in be’i tliH 
etjiil ri"*iori i-H wi.irked in 

II 'Very Hiiniliir niiinrier 
to llial iiireiely deHerihiai 
for Working Jilelleitllfii 
i«ilinlr* rriorL. Ily llie. 
time the eon! has wiirked 
il.i4 maiy down in tliii 

reforl mid reiiehet! the 

IS 

l«iw il mlijw'fi 

to aHhes, wnd the latter are jH*rirMli«;ally ilirutipli 

the furnact* d<K>p I) (Fif?. 15). Tim r*f hajidliijg 

tins fuel fi>r th« ahaht rf^torta n»atdta iri I la* iiaw} nf tliif am¬ 
monia, (‘ontaimal iti the; ciad, l»'ing aiaaio tl, \vh»‘rt a« hy tin; 
former mrsthodHofhoat!nj;t!iiHamwoiiiH M.;ui'iiiiri'ly lo»t. 
Th« Young and Beilhy ratorfa «r»' hk** nawS oflirra 
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as regards their length of life, and if placed in the 
hands of careful workers and, more especially, if not 
worked at too high a heat, they should last from six to 
seven years ; but if worked with the view of obtaining 
the maximum yield of sulphate of ammonia from the 
shale and, therefore, at a very high heat, they will last 
but two or three years at the most. In the long run, 
therefore, it is cheaper to sacrifice a little ammonia and 
thus lengthen the life of the retorts. 

It is very hazardous to allow these retorts to cool 
down, as the cooling causes the joint between the cast- 
irofi and fire-brick portions to open, and the joint cannot 
be effectually closed again without pulling down and 
rebuilding the brickwork. It is therefore necessary to 
keep these retorts constantly working, and the old 
customary rest from Saturday afternoon until Sunday 
afternoon cannot be indulged in. The retorts are 
charged every six hours, and the weight of the charge 
is 7 cwt., and a retort distils 28 cwt. of shale per 
twenty-four hours. Before the retorts are charged a 
quantity of spent shale (equal to the charge) is with¬ 
drawn to an iron hutch from the “ ammonia ” portion 
by opening the door D (Fig. 14). 

The Young and Beilby retorts now in course of con¬ 
struction at some of the works are built entirely of 
brick, and have a round cross section of 36 inches in 
diameter at the bottom and 24 inches at the top, and a 
height of 50 feet from the ground to the top of the 
retort. The results obtained from some of these enor¬ 
mous retorts that have just been put into operation are 
said to be very satisfactory indeed. 
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Looking at Table XVI. we see that the total yields 
of finished products are almost identical in both cases, 
while the yield of crude scale is 2| per cent, and lubri¬ 
cating oil 2-|- per cent, larger from the Young and Beilby 
than from the Henderson retorts. 

The yields of crude oils, from which the finished 
products in Table XVI. were obtained, were ;— 

Henderson, crude . . 34‘18 gallons per ton. 

Young and Beilby, crude 30'26 „ „ 

If by the use of these figures we calculate the 
percentage figures of the scale and lubricating oil in 
Table XVI. back to the shale, we find that the figures 
are still in favour of the Young and Beilby retorts, as is 
shown in Table XVII. 


Table XYII. 


Product. 

Yield in Gallons from One Ton of Shale. 


Henderson. 

Young and Beilby. 

Crude scale .... 

3*715 

4-106 

Lubricating oil . 

5*933 

6*222 


The yields of O’391 gallons of crude scale and 
0*289 of lubricating oil per ton in favour of the Young 
and Beilby retorts, together with the enormous increase 
in the yield of ammonia, has naturally resulted in these 
retorts practically superseding all others. . 

One often hears, when in the neighbourhood of the oil 
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works, of tremendous yields of sulphate of ammonia that 
such and such a company is obtaining, the reported yield 
often being as high as 80 lbs. per ton. Such apparently 
large yields are invariably accounted for by the fact 
that the company, instead of employing an overseer at 
the pit head to reject any inferior shale that may be 
loaded on to the railway wagons, prefers rather to make 
allowances for any inferior shale that may be so loaded, 
by figuring a ton as weighing anywhere from 20 -| to 
24 cwt., and, therefore, when the company that boasts 
of a yield of 70 lbs. of sulphate of ammonia per ton of 
shale is retorting a 24-cwt. ton, the yield per actual 
ton is only 58-J lbs. Also, as the ammonia water from 
the Young and Beilby retorts contains a large amount 
of oily bases, the apparent amount of ammonia present 
in it greatly exceeds the actual amount unless special 
precautions are taken in making the analytical deter¬ 
minations, as will be explained under the heading 
“ Laboratory.” 

No matter what form of retort is used, it is absolutely 
necessary for their safe working that the gas mains shall 
be well supplied with explosion doors. These doors are 
made by leaving an opening, about 12 inches in diameter, 
in the top of the main and surrounding it with a water 
lute into which fits an iron cover. The cover has about 
3 feet of chain attached to it, and the other end of the 
chain is secured to the main. In the case of explosions 
—which at times occur quite frequently—the iron cover 
to the lute is blown off and affords immediate relief to 
the main, while the chain prevents the cover being 
blown any great distance and temporarily lost. 
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The auxiliary apparatus necessary for the distilla¬ 
tion of shale consists of;— 

1. Steam boilers for supplying steam for the retorts 
as well as running the machinery in connection there¬ 
with. 

2. A condenser. 

3. An exhausting fan or pump. 

4. A scrubber or coke tower for freeing the gas of 
its volatile oils. 

5. An apparatus for recovering the volatile oils from 
the coke towers. 

6. Separators, for separating the ammoniacal water 
from the oily products. 

7. Receiving tanks for the various crude products. 

8. A pond for cooling or g^uenching the spent shale 
in after it comes from the retorts and before it goes to 
the waste shale bank. 

The amount of steam used in the Henderson and old 
vertical retorts amounted to an equivalent of about 
80 gallons of water per ton of shale, while in the 
Young and Beilby retorts about 110 gallons of water 
(in the form of steam) are used per ton of shale. The 
pressure of the steam for the Henderson retorts was not 
to be below 10 lbs. per square inch, while the steam 
used in the Young and Beilby retorts is not to exceed 
the pressure of a column of water 6 inches high. 

The use of such low-pressure steam in the Young 
and Beilby retorts led Mr. McCutchon, of Young’s Com¬ 
pany, to suggest, about nine or ten years ago, that the 
main flue from the retorts be so constructed that the 
exceedingly large amount of waste heat could be utilised 
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pass upwards through. F, and over and down into 
the manifold B, where they have to pass under the 
partition D before they can ascend the next series of 
pipes Gr, and so on until they have passed through the 
eighth B-manifold, by which time their bulk has been 
so reduced that two of the pipes E can be connected 
together and descend to the manifold C, as one. The 
draining pipe K of manifold C is arranged so as to 
maintain a depth of about 4 inches of liquid in the 
manifold, and the gas, &c., descending through the 
pipes E, being unable to pass under the partition D, 
have to ascend to the other side of the partition before 
they are able to escape through the pipes I to the main 
J which leads to the exhauster in the exhaustion house 
N. Each of the manifolds with the exception of C is 
kept thoroughly drained by the pipe E, through which 
the condensed products run into the traps L and then 
to the separators, and finally to the respective tanks 
for the different products. As the pipes F are liable 
to become choked in the top bends an opening is pro¬ 
vided at P and fitted with a cover which can be easily 
removed and allow of the introduction of an iron 
rod with which to free the bends of an obstruction. 
The traps L are provided for the purpose of preventing 
the escape of gas, and are simply vessels in which the 
liquid is maintained at a height of about 6 inches 
above the bottom of the pipe K, thus forming a lute 
or seal. 

As the oil vapours from the retorts consist of a 
gradation from light to heavy products, it is natural 
that the heavy or higher boiling point products should 
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condense first and that the condensed products should 
get lighter and lighter at each succeeding manifold. 
This diminution in the specific gravity of the ofi. con¬ 
densed in the respective manifolds and their piping 
enables the oil to he separated into two products, viz. 
Crude oil and “ Air-Condenser ” naphtha. In the sum¬ 
mer the first five manifolds yield crude oil and the last 
five naphtha, while in the winter the crude oil is all 
condensed by the time the vapours pass through the 
second manifold, and therefore the succeeding eight are 
used for the condensation of the naphtha. All the 
manifolds yield more or less ammoniaeal water. 

"We now see that the air condenser separates the 
gas and vapours into four products, viz. :— 

Crude oil. 

Air-condenser naphtha. 

Am moniaeal water. 

G-as (containing very volatile oils). 

In order to separate the mixture of crude oil and 
ammoniaeal water, and air-condenser naphtha and 
ammoniaeal water, the mixtures are run through their 
respective separators. 

The separator usually consists of a cast-iron cylindri¬ 
cal tank similar in section and plan to Figs. 19 and 20, 
in which the separator A is provided with a partitioned 
space C, which extends down to within 3 inches of 
the bottom. As water is heavier than oil, when the 
mixture of oil and water runs into the separator from 
the pipe E, the water sinks to the bottom and then 
passes up the partitioned space C and overflows at D, 

H 
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wliile the oil remaining on the surface of the water runs 
off through B. 

As a separator is often needed for some experiment 
that does not justify the expense of having a easting 



Pio. 19. 


made, the author has shown 
in Fig. 21 a separator that 
can he constiucted for a very 
small c.ost. It con.sists of 
the tank * A, at the bottom 
of wliieh is cut a bole to 
accommodate the pipe B, 
wliile the pipe C is let into 
the tank near the top. It 
is almost unnecessary to 
state that the water escapes 
tlirougli B and the oil 
through C. 



the principal requisite for 
Having separated the 


Of course tlie size of the 
separator depends largely 
on the volume of the fluids 
. it has to take care of, 
hut whatever the size 
it is always advisable to 
build it as deep as eir- 
cumatanees will allow, as 
depth and not diameter is 
a good separator, 
oil and aqueous products, we 


* Any old tank or piece of largo-sized pipo will answer tlio 
purpose, or a galvanised iron vessel with soldered joints can 
clieaply constructed. 
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<iispose of the crude oil and ammoniaeal water in 
Hiean time, by saying that they are pumped to their 
'^etiye storage tanks, and confine our attention to 
disposal of the air- —■ 
ienser naphtha and —. 


42r- Condenser Naph- 
—^The yield of this 
-"U-ct varies from 1 
gallons per ton of 
and its specific 
ity varies from • 708 
according to the 

eney of the condensers. Its semi-purification is 
ted by distillation in a horizontal cylindrical iron 
of about 2000 gallons capacity. The heat neces- 
for the distillation is obtained solely from steam, 
li latter is introduced through a perforated pipe 
5 on the bottom of the still, and, passing up through 
oil, heats and vaporises the light naphtha contained 
xe latter. The distillation is continued until the 


.iic gravity of the distillate stream reaches *768, 
when that point is reached the steam is shut 
hcom the still, and the residue left in the latter, 
ULg a specific gravity of about 850, is pumped to 
•xude on storage tank. The yield of distillate from 
ondenser naphtha varies from 40 per cent, to 70 
ent.; this distillate is mixed with the naphtha that 
bained during the process of refining the crude oil, 
Arill be referred to later as “'Air-Condenser semi- 


5 ^ naphtha.” 
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Gas .—The temperature of the gas as it leaves the 
air condenser of course varies with the temperature of 
the atmosphere, but it is usually about 10° to 15 F. 
higher than the atmospheric temperature, but in cases 
where the condensing capacity is 
somewhat insufficient, these figures 
are greatly exceeded. 

After the gas has passed 
through the exhauster Ijouse it 
is discharged into the coke tower 
or scrubber shown in Fig. 22. 
The tower consists of an iron 
cylindrical tank A, about 9 feet 
in diameter by 40 feet high, 
placed on end and provided with 
a perforated false bottom B, which 

, V,_ . supports the pieces of 

coke C. The latter 
should be good hard 
j3<r gas - house coke, free 
from all dust, and is 
J #==-jr piled in the tower to 
a height of about 30 
feet. Near the top of 
the tower is placed a 
perforated or “ distributing ” plate B, surmounted by a 
receiving cup E, into which a heavy oil is discharged 
from the pipes P. When the tower is in operation the 
donkey pump B (Fig. 23) keeps a constant supply of 
heavy oil discharging into the cup E, from which it 
overflows on to the distributing plate D and then runs 



Scxdc of Feet. 

Fig. 22. 
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heavy oil condenser 
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down over the surface of the coke C into the lower 
portion of the tower, from whence it runs to the suction 
of the pump. The gas entering at the connection G 
passes upwards and around the pieces of coke, and has 
to come in intimate contact with the constant shower of 
descending oil, which latter absorbs the most of the light 
naphtha vapours before the gas can escape through the 
connection H near the top of the tower. After leaving 
the tower, the gas descends in the trap I, and has to 
bubble up through 3 or 4 inches of water contained in 
the latter before it can pass into the connection J 
leading to the retorts. A small amount of water is 
kept constantly running into the trap, and that which 
overflows through the connection K is pumped to the 
ammoniacal water storage tank, as it is rich in ammonia. 
Explosions are liable to occur in the gas main J lead¬ 
ing from the trap to the retorts, and, if relief was 
not afforded, these explosions would in alb probability 
wreck the coke tower: therefore the trap is provided 
with the explosion door L, which, being hinged at the 
top, cannot be blown away, and always drops back to 
its place after being raised by any excessive pressure. 
Having disposed of the scrubbed gas by sending it back 
to the retorts to be burned as fuel, we will now follow 
the naphtha that was extracted from the gas, and which 
is called— 

Coke-Tower Naphtha .—The extraction of the coke- 
tower naphtha from the heavy oil just referred to, 
entails the use of the apparatus shown in plan in 
Fig. 23, and in elevation in Fig. 24, in which figures A 
and B being respectively the coke tower and pump, 
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C is a heater, D the still, E the naphtha condenser, F 
the naphtha and water > separator, and G the naphtha 
receiving tank; while H and I are respectively the 



heavy oil and water separator and heavy oil cooler. 
The modm operandi is as follows :— 

One of the suctions of the pump B draws half of its 
supply from the heavy oil cooler and half from the 
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bottom of tbe tower, and discharges the whole in at top 
of the tower; while the other suction of the pump 
draws all its supply from the bottom of the tower and 
discharges it into the connection leading to the heater, 
which latter is provided with an automatic feed regu¬ 
lating cock, and any excess of oil discharged into the 
heater connection is provided with a means of escape by 
a branch connection leading to the top of the tower. 
After passing through the heater, the oil is conducted 
into the still D, where it is brought into intimate 
contact with live steam, which latter vaporises the 
naphtha that the heavy oil had extracted from the gas 
in its passage through the coke tower. The steam and 
naphtha vapours pass off at the top of the still and into 
the condenser E, and, having been condensed, they then 
run through the separator F from whence the water runs 
to the sewer, and the coke-tower naphtha to its receiving 
tank. 

The heavy oil being freed of the naphtha, passes out 
at the bottom of the still, and, after having had any 
water it may have collected separated in H, it con¬ 
tinues on to the cooler I, where its temperature is 
reduced to 50° to 60° F. before it again passes into the 
suction of the pump B to renew the cycle of movement 
just described. 

A few words in regard to the construction of some of 
the above apparatus may be of use. The heater H is 
composed of a long spiral coil of pipe placed in a tank, 
into which latter the steam from the pump exhausts. 
The hot water and steam which this tank contains heat 
the oil in its passageffrom a to <5 (Fig. 28), and thus effect 
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a saving in the cost of the distillation—as regards steam. 
The exhaust from the pump enters the heater through c, 
and any uncondensed steam escapes through d, while 
the condensed water is maintained at a steady level by 
the connection e. 

The still D is shown in elevation and plan in Figs. 
26 and 27, in which a is the oil inlet formed into a 
square on the inside and provided with an upright 
pipe b at each corner. The four pipes b project to 
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within 9 inches of the top of the still, and the oil over¬ 
flowing from them trickles down over the wire gauzes c 
and comes in contact with the escaping steam from the 
rose d. The steam, and the naphtha that vaporises 
from the oil, pass up through the gauzes and out at e, 
while the heavy oil continues on down and out at/. 

The condenser F is shown in part section in Fig. 25, 
and is simply an upright cylindrical tank fitted with a 
spiral coil through which the vapours pass, while cold 
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water enters at the bottom of the tank and overflows 
near the top. 

The amount of oil that has to pass through the 
coke tower per twenty-four hours depends largely, of 
course, on the quantity of gas to be scrubbed, but if 
the volume of gas is known it is easy to calculate the 
amount of oil to be circulated, by figuring that two 
gallons of oil are required for scrubbing every 100 cubic 
feet of gas. 

The Henderson retort yields about 3000 cubic feet 
of gas per ton of shale, and retorts about li ton per 
twenty-fouTihours. Therefore the three benches of forty- 
eight retorts each (which the coke-tower naphtha appa¬ 
ratus just described would be easily capable of taking 
care of) would yield 540,000 cubic feet of gas per 
twenty-four hours, and consequently the pump B would 
have to circulate 10,800 gallons of heavy oil per twenty- 
four hours. 

In the case of the Young and Beilby retorts, the 
yield of gas is from 7000 to 10,000 cubic feet per ton of 
shale, and consequently a coke-tower naphtha apparatus 
of the size we are dealing with would be able to take 
care of only two benches of these retorts of forty-eight 
retorts to the bench. 

The amount of coal required for supplying the steam 
for the pump, still, &c., for the coke-tower naphtha 
apparatus amounts on an average to 15j lbs. per ton of 
shale distilled, or about 1^ ton of coal per twenty-four 
hours. 

Mr. Colman about the year 1875 conceived the idea 
of extracting the volatile naphtha vapours from gas by 



JRETORTS. 


107 


means of compression, and Table XVIII. shows the 
results of this method of working as conapared with the 
absorption or eoke-tower method. 

TiBtB XVIIL 


Yield of Naphtha from 3000 cubic feet of Gas. 


By Compression. 

By Absorption. 

Pressure per Square 
Inch. 

Gallons, 

Specific 

Gravity. 

Gallons. 

Specific 

Gravity.' 

150 lbs. . 

2-81 

•693 

3-29 

•708 

JJ • • 

2-26 

*668 

2*78 

•709 

O 

O 

2-46 

•708 

2-31 

•710 

5J 53 

2*44 

•710 

2-17 

•705 

55 • • 

2*51 

•708 

2-46 

•708 

90 „ . . 

2-26 

•700 

1-81 

•701 

Average 

2-46 

•698 

2-47 

•707 


Both the compression and absorption methods 
gave, on an average, almost identically the same 
results as regards yield, and as the compression 
method was the more expensive the absorption method 
was continued. 

In the regular way of working, the yield of coke- 
tower naphtha does not usually exceed IJ to 2 gallons 
per ton of shale, but there is an apparatus devised by 
William Young, that brings up the- yield to 2-|- to 
3 gallons. However, it is exceedingly doubtful whether 
there is anything to be gained (at the present market 
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values) by extracting the last trace of naplitlia from 
tbe gas when, in order to do so, one bas to go to 
tbe expense of 1000^. or so for apparatus and pay a 
royalty in the bargain. Also, the extra naphtha that 
this apparatus extracts is of such a very volatile nature 
that even after it is obtained it is very hard to hold it, 
and, in fact, before it can be converted into a finished 
product the most of it has been lost by evaporation. 
Again, if we extract this last trace of naphtha we rob 
the gas of a certain amount of calorific power and of the 
whole of its illuminating power, and it is necessary to 
use more coal at the retorts in order to replace the loss 
in calorific power of the gas, and, as gas is largely used 
for illuminating purposes m the works, it is necessary, in 
the event of the shale gas being deprived of its illumi¬ 
nating power, to go to the expense of erecting a separate 
plant for the production of illuminating gas. Under 
the circumstances, therefore, a company that possesses a 
plant similar to the one illustrated in Figs. 28 and 24 is 
not warranted in going to the expense of making any 
radical and expensive changes in it. 

Cooling Pond .—Spent shale is at a red to bright-red 
heat when drawn from the retorts, and the practice of 
some companies of dumping it in that condition on the 
waste shale banks should not be tolerated, as the atmo¬ 
sphere for miles around is thereby polluted with noxious 
gases that destroy vegetation and ruin the crops, not to 
speak of eausiug constant discomfort to people living in, 
or having to pass through, the neighbourhood. There 
is no excuse for the practice, as the spent shale can be 
quickly rendered unobjectionable at a small cost by 
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building a pond between the retorts and the incline 
leading to tbe waste shale bank. 

The pond A, Fig. 29 , is built of brick and cement and 
provided with a pair of rails on the bottom for the 
hutches to run on. The hutches B, full of hot spent 
shale, are attached to the haulage chain C, by the short 
chain D, and pulled through the pond of water, and by 
the time they reach the incline leading to the bank their 
contents are thoroughly quenched. This process, of 
course, results in the generation of an enormous volume 



of steam, and so that the attendants can see what they 
are doing, and work expeditiously, it is necessary that 
the steam be carried off to a point where it will not 
interfere with the work; therefore the pond must be 
provided with, the wooden hood and funnel E and F, 
which carry off the steam and discharge it into the 
atmosphere many feet above. 

Having arrived at the end of the process as far as the 
retorting department is concerned, we will now take up 
the subject of refining—^bearing in mind that the pro- 
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ducts from the retorts with which we have to deal 
are:— 

Crude oil. 

Semi-rofined Air Condenser Naphtha. 

Coke-Tower Naphtha. 

Ammoniacal Water. 

Ekpining. 

Distilling. 

It has been proposed to start refining operations by 
commencing with an acid and soda treatment in lieu of 
a distillation, but as that method of working results in 
a very much lower yield and no improvement in quality 
of the finished products,* we will discard the idea, and 
start the refining of crude oil with a distillation. 

The stills first used by the late James Young con¬ 
sisted of liorizontal east-iron cylinders with wrought- 
iron heads, and were aljout 3 feet 6 inches in diamchcr 
by 10 feet long, and the thickness of the metal was 
21 to 3 inches. I’liey were soon found to he very 
costly, as tlicy were never long in use before they 
cracked through the middle—c.ircumferentially—and 
allowed their contents of 500 gallons to pour out into 
the furnace below. 

The next stills adopted were upright cylinders made 
of boiler plate and having a concave bottom of the same 
metal. A, Fig. 29a, is a sectional illustration of one of 
these stills which was G feet 6 inches in diameter by 

* See Treatment vmas Distillatioii, umlor heading “ Laboratory.” 
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6 feet tigli, and was eliarged with 1000 gallons of oil. 
It was found that the wrought-iron bottom was not 
capable of withstanding the heat of more than a few dis¬ 
tillations, and after trying lining the furnace-side of 
tie bottom with thin fire-bricks, the wrought-iron was 
replaced by convex cast-iron bottoms, as shown in B, 
Fig. 29a. These bottoms proved to be less useful than 
the wrought-iron ones, as four or fi.ve distillations 
resulted in the bottom cracking around the part marked 
X, and the whole bottom would 
sometimes drop, in one piece, into 
the furnace, and thus cause a 
serious fire. 

The convex cast-iron bottoms 
were replaced by concave cast-iron 
ones, and the lower end of the 
wrought-iron body of the still 
was bevelled outwards (as shown 
in C, Fig. 29a), so as to be able 
to rivet it to the bottom without 
the use of angle iron. However 
the improvement that resulted did 
not altogether equal expectations, and finally a pot¬ 
shaped cast-iron still was adopted, and proved so satis¬ 
factory that this form of still has been in use ever since 
for distilling the heavier grades of oil. 

Young distilled his lighter grades of oil in horizontal 
stills that had a parallelogram cross section, and were 
made of wrought iron, their dimensions being 12 feet 
long by 5 feet 8 inches broad and 6 feet deep, and the 
capa(;ity w'as 2000 gallons. 
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Tlie crude and heavy oil stills at the present day 
are, in some of the works, made entirely of east iron, 
and are in two portions. The bottom portion is semi- 
spherical and the top is nearly so. Other works use 
the same pattern of castings, but interpose a ring of 
wrought iron about 18 to 24 inches wide, thus gaining 
a greater depth with a comparatively small increase in 
weight. 

Perhaps the construction of crude and heavy oil 
still most commonly in use is that shown in Fig. 30. 
The wrought-iron portion B is bolted to the flange of 
the semi-spherical cast-iron portion A and the joint is 
made tight by the use of a mixture of sal-ammoniac 
and iron rust. The short easting C is riveted to the 
slightly dished top of the still, and the swan-neck D is 
bolted to the upper flange of this casting. The man¬ 
hole E is provided for the purpose of allowing a man to 
enter the still to clean it, &c. The heat that effects the 
distillation is supplied by the furnace F, and as it has 
been found that the direct play of the flames on the 
bottom of the still rapidly destroys the iron, a fire¬ 
brick arch G is constructed over the furnace to mode¬ 
rate the heat, of the products of com))U8tion before 
they pass through the pigeon-holes II into the chamber 
J surrounding the bottom of the still. The furnace 
draught is regulated by the damper K placed in the 
flue L leading to the chimney. 

In the distillation of oil, as in the distillation of 
shale, it is necessary to remove the vapours from the 
still as soon as possible, and prevent them from con¬ 
densing in the upper portion of the still and dropp.ag 
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])a('k int-() th('. boiling oil, ami ko ln'ing Hiilij«'< i* 'i tu 
un<lno (lofompositioii or “ rnn'kiiig. ’ In ortli r !«» 
accompliKli these two points, stonm utah’r n pi» *;ui«' 
of 15 to 20 Ihs. is introilm-etl into the still tltnm-'h th>- 
pipe ff, which finislu’s in n pcriorafctl rir*‘li’ alotnl a 
foot, altove the hottoni. As .'^ti’ani at a pri'^-tin* nf 15 
to 20 1!)H, has a tcinpomtnrc of only to 2.V.» F.- - 
while the tcnipcrntnn; of the «»ii in the still when tlie 
<li.stillation has hecn in progress for three or four hoijrs 
is about 000’ to 400" F. --it is ohvitais that the steain 
iiiuKt have a cooling effect on the emifenis of the still 
ami uec.es.sifate an inerease of fuel hejisg ltiirne«l in the 
furiiaoe in oriler to eouiilernet if. Various !ne»h*«is 
liave hecn (iropo.sed or mlopfeil for the ptn'|Hi'*e of over- 
coming this cooling etfeei, jumI some mantifaeturers pass 
the steam tlircmgh a fire su|)erhe.*iter (eomjsoi-d of a 
number of lengths of pipe eoupled together hy n inani 
fold at each eml, mal htiili info a eiiaiiiher heated hy 
a furnnee) hefore admitting it info the still. 1*hit 
methotl of Hnperheatiiig steam • erfainly dors not save 
fuel, and, in fuet, it inereases the «'oiistimp!ioii if any¬ 
thing, as the SH|>erheater hriekwork radiijfes rousidrr* 
able heat, and a large amount of heat pa»weH from ilie 
furnace to the ehiinney, atid, also, tlie steam in its 
pa.ssagfi from the superlntaler to the .still a rertam 
amotmt of its heat, n«» matter how well the |ij|*c is iiitto 
lated. Apjirt from the want of eronomy, tide metlesl .tf 
superheating is ineorreet, from the fa* t that «*m' stiprr- 
heater HuppiiisH eight or ten or more stills at «♦»>• time, 
and as it is impraetiealdo to have ail tin; siills rmoong 
a eorresponding speeific gravity dislillal*fs wl the ,“«»«»• 
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time, some of the stills must of necessity be receiving 
a steam that is either considerably hotter or colder 
than they require ; that is, taking it for granted that 
it is possible to regulate the temperature of the super¬ 
heated steam, and gradually increase it to suit the 
progress of the distillation, but this regulation is not 
practical in every-day work, and consequently fii"® 
superheaters often do more harm than good. 

Mr. McCutchon, of Young’s Company, constructed 
the most practical and economical superheater, hy 
making use of the oil vapours as a heating medium 
for the steam. He accomplishes the purpose by in¬ 
terposing an unusually large diameter connection M, 
Fig. 30, between the swan neck and the condenser con¬ 
nection N, and in the connection M building a coil c, 
of three lengths of 1-inch pipe, through which the steam 
has to pass in its passage from the main d to the per¬ 
forated outlet h. In this way the steam is heated to 
the temperature of the oil vapours; and as the distilla¬ 
tion progresses and the vapour temperature increases, 
the temperature of the steam is increased also, and thus 
a regular rise in temperature of the steam to suit the 
progress of the distillation is ensured. 

The only other necessary apparatus connected with 
the distillation is the safety-valve 0, condenser P and 
connections Q leading to the separator. The safety- 
valve is weighted so as to blow off at a pressure of 3 or 
4 lbs., and in the event of the valve being raised, any 
oil vapours that pass through it are conducted by the 
pipe e, and allowed to impinge on the surface of the 
water contained in the condenser, and are thereby cooled 
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Kuflidently t<> jircvciif tlicm !akiit^» 1 !j* *' J;-l 'j 

in HUpplii'tl with a cant i run ^•pir^lI >ni! t.r jiw It m-i 
whh'h fhn vapnur.H ar«^ /«sa! witJj ili* I'tis 

lUHitionH S ami T, whirh an* n*‘pcrliv. Iy lli<- il l’ ’ ai<'i 
ovtsrfiow for tin* csiuili'ji.xiiiy ttatcr. 

Ah Ht:4*aiii in ttwil i» liii*illat jmii ii j-i ^ •’]«! 

tha(lirttillalf* IraviiijL' th<* ronilrrc-rr ii ijin* *! wa*h wai-i r, 

aii<l, (■imHa'ipicufly, aaparat-.i-a r Fj** . Ifi, ‘.A* •..’liar.- 

placfid l»(*fw*’(*Ii the h* arid ih*' 

tniika for till* liifr'-n'nt oradi-'i of ■•il. lo fuinn- it will 

h(* takoii for oraufod that lh«* d5.MilI:»n* pn' '-< ■= d)r«'Si:'!i 
a Hi’parator in a!) wljrri- iiiriun ijic . n -< d m 

tha dinlillatiou, and than-fiuri*, tfi** ri<'pariii.-r wdl jsmI !«• 
nouin rcfcm**! to in (Ida ronni-riifiji. 

'fi 

Tha ariidi! oil that in • hnrjjod into l!)«* f SiU nljoisld 1 
wall Kolllad and fn*i> from nhal'* diml and oil)« r dot, «>* 
wall HH walar. If any dirt in pr* ?« ni i« ih*" «'*4 
cliargad into a atill it will w’}ilii' down i*n *h< ).otn<n» 
of th« Htill fnftar tha oil liai* Iwaoiiji? w« |J h» tis* 4^ and 
form a layer thiii in parfially noiMmudtirtiiii*, imd 
wliiah the heat from tho fnrni»ac will Imv** oT*t«5 diJli 
aulty iti patiafrating, and <'o«wijMant!y will n< <« w-iiair a 
vary mnah liottar lira }«*ing uwd than if a rfudr nl !>« « 
from dirt ware ahargad int»> lha aiill. If nny waiir m 
pruticnt in tli« aruda oil it may or may u<a miik»' ii.. 
praaenae known in time to prevent a " loai <•%* r'* If 
the atill i« emitioualy he«t«| at the atari tin; pr* •< n> » of 
water w’ill make itaelf known aa warn »« the «,d o 
a tempcratum of iilamt 212' to ‘i'ifFF, Fy <aiimy i 
loud aizzling aound, and ocenaiona} tlinmp'. ih.if »rtn l a 
plainly heanl at a diattwee of 20 fwt ftoin ih*- itdl 










REFINING. 


117 

Tile sizzling is due to the water that has been evapo¬ 
rated being condensed in the upper portion of the still 
and constantly dropping back into the hot oil; while 
the occasional thumps are due to quantities of water 
that might equal from one-eighth to one-half pint or 
more finding their way to the bottom of the still before 
they are converted into steam, thus raising a large 
volume of oil that drops back with a thump. Should 
a fierce fire be started under a still charged with crude 
oil that contained a little water, the warning sounds 
above mentioned would not be heard, but, instead, the 
water would be so quickly converted into steam, that 
the latter would form a frothing mixture with the oil, 
which would “boil over ” into the condenser worm and 
cause endless mess and annoyance before it could be 
stopped by drawing the fires and allowing the still to 
cool down. 

As mineral oils ("taken as a generahty) expand 0'4 
per cent, for every rise in temperature of 10° F., it is 
evident that when a still is charged, ample room should 
be .allowed for this expansion, and therefore, with the 
still shown in Fig. 30, an allowance of 18 inches is 
made for expansion, and head room for the vapours, or, 
in oil works phraseology, the still is charged 18 inches 
out. 

From the foregoing it is plain that when a still is 
charged and ready for firing, it must be carefully and 
slowly heated at the start. After all noise has ceased 
and, therefore, all the water may be considered to have 
distnied off, the fire may be safely increased a little 
until the distillate begins to trickle from the condenser 







r,8 MJNKKAl OIlS AXl> / 0 -/’A<*/-/V/ •. 
worm; ami thin Vm-jiik «« 

tion lias cominciH-i'ii, flu* sf<‘am viihi* J i* I'r »'l 
opcmal, HO fhat a 1 flu* «'ii>i f>l almiit !«<•»”■ 3 ,s 

wida open atul a full liini.l uf i ' l-l-wnr;' aia-m •» 

the. eonteiitH ..f flm Tim ffr.'aiu -f .!•. .lUl.t. . .aii.l 

the furuaf'e fire flieii lieeii th** wh'*!** ai!« is^t *u ‘A 
atteialaiit, whose poinf in vi«-vv .-♦IciiM )*»' Ui uot-uu a 
steady flow of disliliate hy ho r'^^’idaiioj^ tie- t r'i 
the stenm valve does JjoI je-i'd l'» !«• toie !i< <i ff -su tie' 
time it is opened until it i.n .dmt a^pnn whfj, 3 h<-dintdla 
tioii is finisheil. Ke;.'uli»liiie the •iiitiilhition l-y in‘-:Ujf« 
of the lire iieeessitaleH far greitter «tf«'itl!on aiel ise.re 
work than liy tin- u.^e of the steam, it»*«',(jsjse, ji» the 
latter ease, the atfeiidaii! ean jait oli a lato<- siwowit '.f 
coal at a time and tln n sit down risnl %%af. h tin- dis 
tillate, and if tin* stream im rejwes. In* siwjdy rl<.se» tfje 
ftteam valve n little ; and then, as tin* • «•«! In- 
exhausted, ami the distillate deereasea in volmm-. In* 
grmluaily o|«-«s tip the steiiin valve nj^ain tintd In* 
it wide opeti, ainl iln-ii he replenishes tin* tim with 
another large supply of e»sil, ainl sits d»o%}i nj^oon. It 
the steam valve is m»t allowed to !«; lom led }«tw-n-n 
the start and the finish of tin? distillation, the attemiaiit 
has to “fire” more frmjuenlly, and with onlv a wnnuU 
tpiantity of fuel at a time, and eon««jaently is not aide 
to sit down as often as he might lih*? t«i. 

The ilistillato rejiultiiig from a dwtilkihai that ha ? 
been regulatol by the almm rather than by tin* t»re, 
dee.idally inferior to a distillate riMulting fmm a pio|« ily 
fired still; it will have, perhaps, a slightly la tter lolo.ir 
and its sjieeific gravity will he lower, «iwi«g to a rfrUtn 
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amount of “ cracking ” having taken place, but the yield 
will be very muck lower and the distillate will contain 
less solid parafiins. Therefore it is a wise plan to place 
the steam valve at a height that cannot be reached 
without going to as much trouble as would be necessary 
in attending properly to the fire. 

During the early part of the distillation the con¬ 
denser must be kept well supplied with cold water so 
as to be sure that the more volatile products are 
thoroughly condensed and do not escape in the form 
of vapour ; but as soon as the distillate begins to show 
signs of wax * (when cooled to 40° F.) the water supply 
is diminished gradually until, when the distillate con¬ 
geals at 50° F., the supply is entirely shut ofip and the 
water in the condenser is allowed to heat up until the 
distillation is finished. H the condenser were kept 
cool all the time, the heavier distillate containing wax 
would soon choke the condenser worm, and perhaps 
result in blowing up the still. Of course the safety 
valve would give a certain amount of relief, but as the 
valve is not designed to wholly relieve the still when 
the latter is running a normal stream of distillate, it 
would be necessary to at once close the steam valve and 
draw the fire in order to prevent an explosion, not to 
speak of stopping the waste that takes place when the 
oil vapours escape through the safety valve connec¬ 
tion e. 

The above remarks apply to nearly all the different 
distillations with which we shall have to deal, but the 
form of still is not the same for all the grades of oil. 
The still just described is only used when the distilla- 


* See “ Laboratory.” 
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tion requires to be conducted to dryness or “ coked.” 
When the distillation is to be only partially performed 
(i.e. a liquid residuum is to be left in the still), a still 
constructed in the manner shown in Figs. 31, 32 and 33 
is used. Eeferring to these figures, which are respec¬ 
tively a longitudinal elevation, end elevation and plan, 
A is the still set in brickwork and heated by the furnace 
B, placed at one end of the still. The products of 
combustion travel under the arch C to the further end 
of the furnace, and then upwards and between, the 
arches C and D into the chamber E, where they come 
in direct contact with the lower quarter of the diameter 
of the still, and travelling towards the front end they 
branch off on either side and pass into the flues F, which 
conduct them to the back end again and down into the 
main flue G which leads to the chimney. The draught 
is regulated by the dampers H. 

The condenser worms of these stills * are usually 
continued into a brick building called a “ Worm House.” 
Such a house is illustrated in plan in Fig. 34, and Fig. 35 
shows the end elevation in section. A are the continued 
condenser worms, and B are light sheet-iron troughs pro¬ 
vided with a metal strap C at one end and a short spout 
at the other ; the strap holds the trough close up to the 
pipes A, and at the same time allows the trough to be 
easily moved backwards and forwards along the pipe, 
so that its short spout can be placed in any one of the 
connections D that may be desired, thus allowing the 
distillate to be conducted to any of the receiving tanks 
to which the pipes E lead. 

* To 1)6 hereafter known as “ Burning Oil Stills.” 
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It varies in tMekness from 2 to 3 feet, and is formed 
as a solid mass on tke bottom and partly on the side 
of the cast-iron portion of the still (Fig. 30). It is 
usually very close grained on tbe under side (i.e. tbe side 
next tke iron), but gradually gets less dense until, near 
tbe surface, it is spongy in appearance. It has a dead 
black colour except on tbe very surface, wbicb latter is 
a glossy black. It is used principally under tbe stills as 
fuel, but is also used in tbe manufacture of electric light 
carbons. Tbe yield of coke varies * from 27 to 30 lbs. 
per 100 gallons of crude oil. 

Tbe gas is generally a wasted product, but one of 
tbe companies collects it and uses it as fuel. Tbe 
quantity of gas resulting from tbe distillation of 2000 
gallons of crude amounts to about 1000 cubic feet, and 
it seems incredible that arrangements are not more 
generally made for its collection and use. Tbe whole 
of tbe 1000 cubic feet is not permanent gas, but about 
10 per cent, of tbe volume is light oil vapours that are 
not condensed in their passage through tbe condenser. 

As tbe various grades of oil receive acid and soda 
treatments between distillations, we will, before pro¬ 
ceeding further with tbe routine of manufacture, take 
up tbe subject of, and review tbe apparatus used in. 

Treating. 

Some of tbe companies preferred to treat oil by first 
using caustic soda, then acid, and finally a wash with 
sufficient weak solution of soda to neutralise any acid 
* Soo “ Distilling Data.” 
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a 2-mcli pipe, and, being under a pressure of 6 to 10 lbs. 
per square ineb, it tosses tbe mixture of oil and acid 
about in its passage to tbe surface, Wben tbe centri¬ 
fugal stirrer is used, tbe agitator is usually greater in 
diameter than height, and only bolds about 1200 gallons. 
Tbe centrifugal stirrer is very similar in construction to 



I’M. 36. 


a turbine, and is shown in section in Pig. 36, in which 
A is tbe agitator, and B tbe stirrer. The portion a of 
tbe stirrer is bolted firmly to the bottom of tbe agitator, 
and 5 is bolted to a, while c is securely fastened to tbe 
shaft C, and rapidly revolved by tbe gears D. The oil 
is sucked down through the centre of tbe stirrer and 
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violently discharged, through the passages e, against 
the side of the tank. In this way the oil and acid are 
ruost thoroughly mixed, and the completeness of the 
mixing, as compared with air agitation, can be easily 
seen by dipping pieces of paper into the agitating oils 
and then holding them up to the light, when the paper 
from the air agitation will show specks of tar that are 
comparatively large and far apart, while the centrifugal 
stirrer paper will show a mass of finely divided particles 
of tar. 

This test shows that the centrifugal stirrer causes 
a more thorough and intimate mixture of the oil and 
acid than the air does, and working results also point in 
that direction, because considerably less acid is needed 
fin order to secure the same results) with centrifugal 
than with air agitation. 

The method of procedure in the treatment of oils is 
as follows;— 

After the agitator has been charged with the oil and 
agitation started, the acid is slowly added, and the 
agitation continued for a period varying from fifteen 
minutes to an hour faccording to the grade of oil) after 
the oil has received the whole of its acid. After the 
prescribed length of time for agitation has elapsed, the 
mixture is allowed to remain at rest for a period varying 
from two to twelve or eighteen hours, at the end of 
which time the tar has all settled to the bottom. This 
“ acid tar ” is now drawn off through the cock E 
(Fig. 36) and is run to a receiving tank, and will be 
referred to again under “ Acid Tar.”^ The clear dark- 
■■’'“d oil is then pumped from the acid agitator into 
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the soda agitator, when it receives the soda treatment 
in a similar manner to the treatment just described. 
After “ settling ” or remaining at rest for a given 
number of hours, the “ soda tar ” is withdrawn and run 
to its receiving tank, and wiU be again referred to 
under “ Soda Tar,” while the settled oil is pumped to 
its receiving tank. 

The quantity of acid required for a treatment is run 
from the acid storage tank into an “ egg,” and from 
there blown, by means of compressed air, into the 



agitator. A useful form of “ egg ” is shown in Fig. 37. 
It consists of the open-ended cast-iron cylinder A, pro¬ 
vided with flanges B at each end. To the flanges B are 
bolted the cast-iron heads C, and the joint is best made 
tight by the use of a gasket of asbestos cardboard. 
The cylinder is provided with the three flanged open¬ 
ings D, one of which is fitted with a pipe that continues 
down to the bottom of the egg, while the other two are 
fitted with pipes that terminate at the flange. One of 
these last two pipes is used as a charging pipe from the 
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storage tank, while the other is connected with the 
air compressor or “ blower.” As soon as the egg 
is subjected to the requisite pressure, the acid is 
forced up the pipe that continues to the bottom of 
the egg, and is discharged into the agitated oil above 
referred to. 

The Author was greatly surprised at the smallness 
of the quantity of oil treated at a time, and when he 
asked a foreman the reason for it, he was informed that 
“ if a batch of oil did not turn out all right, only a 
small quantity was spoilt, but if the size of the agitators 
were increased the quantity of oil that might be spoilt 
would be correspondingly increased.” That is, indeed, 
a very poor reason, and simply points to incapability 
on the part of the foreman to turn out uniformly good 
work. If the foreman is a capable man there is no 
reason why he cannot form a correct estimate of the 
quality of each batch of oil before it is treated, and how 
much acid it should receive ; and, in that case, the treat¬ 
ment of 40,000 to 50,000 gallon batches of oil can be 
just as well conducted as 1500 to 5000 gallon batches, 
and will result in an all-round saving—less acid will be 
required, less oil will have to be recovered, there will be 
fewer agitators to clean, less machinery to look after and 
keep in repair; no greater length of time is required 
to agitate a batch of 50,000 gallons than a batch of 
1000 gallons, and consequently, the same amount of 
work can be done in one large batch with the aid of 
very much less labour than in the case of numerous 
small batches. 

Under the heading of Treating Data will be found 
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statistics relating to the amount of acid and acid tar 
left in the settled “ acid oils,” which will he of value 
and interest. 

Once-Run Oil. 

The once-run oil from the crude oil distillation 
(which we left in its storage tank), after being settled 
perfectly free from all moisture, is now pumped into an 
“ acid ” agitator, and its temperature should not be over 
15 to 20 degrees higher than its setting point* when 
agitation is started. This oil may be advantageously 
treated with the acid tars from the light oil treatments, 
or with recovered acid of 77° Twaddell followed by a 
treatment with 148° Tw. acid. If the “ acid tars” are 
used, 10 per cent, by volume should be slowly dis¬ 
charged from the egg into the agitating oil, and after 
the latter has received all its acid the agitation is 
continued for fifty minutes ; or, the acid may be added 
in two or three successive portions, the agitation being 
continued for thirty minutes and then the oil allowed to 
settle for fifteen minutes, and the settled tar drawn off 
before the next portion is added. If recovered acid is 
used, 10 per cent, or less (according to the quality of 
the distillate) is added in one or more portions and 
agitated and settled as above; but, after all the weak 
acid has been added and the resulting tar withdrawn, it 
is necessary to give the oil a further treatment with to 
1 per cent, of 148° Tw. acid. If the use of only fresh 
acid is preferred, the strength should not exceed 
148° Tw., and the amount required will be from 4 to 5 
per cent. 

* See “ Laboratory ” 

K 2 


* See “ Laboratory ” 
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Whetlier acid tars, recovered acid, or only fresli acid 
is used, it is necessary, after the last stirring, to allow 
the oil to settle for sixteen to twenty hours, after which 
the resulting tar is carefully drained off before the clear 
oil is transferred to the soda agitator. 

In the soda agitator this oil should first he treated 
with the soda tars from the second and third stage 
treatments, and, after being agitated for thirty minutes 
and allowed to settle for twenty minutes and the tar 
drawn off, a further treatment with 1 per cent, of 65° 
Tw., recovered soda* solution is given. The oil should 
be agitated for one hour after the second addition of 
soda, and must then be allowed to settle for eight hours, 
after which the clear oil is to be pumped to the storage 
tank for 

Treated Once-Run Oil. 

This oil is next distilled in the 

First Stage Oil Stills.^ —The distillation is con¬ 
ducted with the aid of steam, and the distillate should 
be fractionated from the start up to a specific gravity of 
770 at the worm end for naphtha ; from 770 up to 835 
for “light oil” distillate, and from 835 to 850 for heavy 
oil distillate, while from 850 up to about 870 consti¬ 
tutes “ heavy oil and wax ” distillate. When the specific 
gravity of 870 is reached, the fire should be drawn from 
under the still, and the residue left in the still pumped 
to the first stage residuum storage tank. We therefore 
see that the separations made at the first stage oil stills 
are;— 

* See “ Soda Eecovery.” f See JFigs. 31 and 32. 
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Naphtlxa.be referied to later). 

First stage light oil distillate. 

„ heavy oil distillate. 

Heavy oil and wax ... (to be referied to later). 
First stage residuum. . . „ ,, 

The light and heavy oil distillates are puroped from 
their respective storage tanks into separate agitators, 
where they receive respectively li and per cent, of 
170° Tw. acid. The agitation in both eases should he 
continued for from thirty to forty-five minutes, and the 
temperature of the oil should not be above 70° and 
80° F. After the agitation is completed, the oils are 
allowed to settle for about sixteen hours, or, if of 1 per 
cent, of water is thrown into the agitator a couple of 
minutes before the agitation is completed, the oils need 
he settled only three or four hours before being trans¬ 
ferred to the soda agitator. 

The soda treatment at this stage should be accom¬ 
plished with the use of recovered soda of 60° to 65° Tw. 
—the light distillate receiving about 0' 6 per cent., and 
the heavy distillate about O’ 75 per cent. About ten to 
twelve hours are necessary to effect the thorough settle¬ 
ment of the soda tars, and after the tars have been 
withdrawn, the oils are pumped to, and mixed in, the 
storage tank that supplies the 

Second Stage Oil Stills .—These stills are similar iu 
construction and setting to the first stage stills, hut they 
are run with a “ feed,” that is, after the distillation has 
started, the first stage treated oil is allowed to run from 
the elevated storage tank into the still and the volume 
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of mflowing oil is regulated so as to equal tic volume 
of oil leaving tie still in tie form of vapour, and thus a 
steady level of oil is maintained in the still. To ensure 
the volume of inflowing oil being equal to tie outgoing 
distillate, tie still is fitted on the front or furnace end, 
witl gauge cods, which the attendant opens every now 
and again in order to locate the oil level in the still. 

So that the ingoing oil may not lave an undue 
cooling effect on tie contents of the still, the Author 
would advise the construction of a coil in an enlarged 
connection between the still and the condenser, through 
which the oil should he made to flow before being 
liberated at a point near the bottom of the still. 

As soon as the distillation conomences, steam is 
turned into the still and the distillate from the start (i.e. 
about 770 specific gravity) up to a specific gravity of 
835 at the worm end is run bo tie second stage light oil 
tank, and as soon as * that specific gravity is reached, 
the “feed” is shut off and the distillation continued 
until the distillate reaches 850 specific gravity at the 
worm end, when the steam is shut off and the fire 
drawn. This second fraction—from 835 to 850—is run 
to the second stage heavy oil tank, while the residuum 
left in the still is pumped to the second and third stage 
residuum tank. 

From the above distillation is obtained :— 

Second stage light oil distillate. 

„ heavy 

„ residuum „ (to be referred to later). 


* Soe ^‘DistiUmgData/’ 
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The second stage light and heavy distillates are 
treated separately with from O'35 per cent, to O'375 
per cent., and 0'4 per cent, to 0'55 per cent, of 170° Tw. 
acid respectively. The soda treatment should consist of 
0 ■ 5 per cent, and 0'6 per cent, of 64° Tw. caustic soda 
solution, made from fresh “ drum ” caustic soda, and not 
recovered soda. The length of time of agitation and 
settling, &c., should be the same as in the case of the 
first stage oils. 

The treated second stage light and heavy oils are 
stored in separate tanks to await another distillation. 

Third Stage “ Light ” Oil Stills. —These stills are 
like the second stage ones, and are run with the aid of 
steam, and the second stage treated light oil is “ fed.” 
The specific gravities at which the distillate is fraction¬ 
ated depend upon the number of grades and quality of 
burning oil required. If only one grade of burning oil 
were wanted, the distillate would be run from the start, 
until the worm end specific gravity reached, say, 840 
to 845, and this would give a bulk specific gravity 
of about 812. If two grades of burning oil were 
desired—a good and somewhat inferior one—the lighter 
distillate at the start of the distillation should lie 
allowed to run into what we will call No. 2 tank ; this 
distillate (which will start with a worm end specific 
gravity of about 770) should be run until ibs ivorm end 
specific gravity reaches 790. At that specific gravity 
the distillate stream should be turned into another tank 
(which we will designate No. l), and when the “ bulk ”* 
specific gravity of the contents of this No. 1 tank reaches 

* That is, the whole of the contents of the tank well mixed. 
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810 the stream sIlouH be turned back into No. 2 tank, 
into wbicb it is allowed to run until tbe worm end 
specific gravity reaches 840 to 845. The bulk specific 
gravity of No. 2 tank will then be about 804 to 810. 

As an oil that has a specific gravity of over 840 is 
unsuitable for burning in lamps, the feed to the still is 
shut off when that specific gravity is reached,* but the 
distillation is continued until the worm end specific 
gravity of the distillate reaches 850, and then the steam 
is shut off and the fire drawn. The distillate that runs 
between the specific gravities of 840 and 850 constitutes 
intermediate oil. 

The third stage light oil stills therefore yield :— 

f No. 1 grade burning oil (ready for the market), 
t No. 2 „ „ „ „ 

Intermediate oil (ready for the market and for 
gas making, &c.). 

Third stage light residuum (to be referred to 
later). 

Third, Stage “Heavy” Oil Stills. —These are run 
without a feed, but with the aid of steam. The treated 
second stage heavy oil charged into these stills should 
be so fractionated that the fractions correspond in bulk 
specific gravity with those obtained from the third stage 
“ light ” oil stills with which they are mixed. When the 
distillate from the third stage “ heavy ” oil stills reaches 
850 specific gravity at the worm end, the distillation is 
stopped and the fractions obtained from these stills will 
most probably be:— 

* See “ Distilling Data.” t “ See Laboratory.” 
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No. 2 grade burning oil (mixed with same from 
third stage light oil stills). 

Intermediate oil (ditto). 

Third stage heavy residuum (to be referred to 
later). 

The burning and intermediate oils from the last two 
distillations must, of course, be thoroughly settled and 
free from moisture before being pumped to their storage 
tanks, ready for barrelling and delivery in the market. 

Some of the companies make a speciality of a 
burning oil that has been finished with a treatment 
instead of a distillation. In that case an oil like No. 1 
grade burning oil is usually chosen, and this is treated 
with 2 to 2i per cent, of 170° Tw. acid with ten to 
fifteen minutes’ agitation. After the acid tar has been 
allowed fifteen to twenty minutes to settle out, and has 
been drawn off, the oil is transferred to the soda agitator, 
where it is first agitated for two or three minutes with 
5 per cent, of water, settled for five minutes, and then, 
after the water has been drawm off, ^ per cent, of 
3° Tw. caustic soda solution is added and agitated 
sufficiently to ensure all the acid (that may be left in 
the oil) being neutralised. The weak soda solution 
having been settled out and run off, a further treatment 
of i per cent, of 65° Tw. soda is given the oil, and 
after three or four minutes’ agitation the contents of 
the agitator must be allowed to remain quiet for about 
an hour, after which the oil is transferred to shallow 
tanks and allowed to settle for fifteen to eighteen hours, 
at the end of which time it should be perfectly bright 
and ready for the market. 
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The Lighthouse Commissioners are exceedingly 
particular in regard to the quality of the oil used in 
lighthouses, and place restrictions on the properties of 
the oil that necessitate a special fractionation being 
made at the stills. As the flash point must not be 
under 130° F., and, when the oil is subjected to distil¬ 
lation, a residue of not more than 7 per cent, is allowed 
to remain in the still when the distillation is stopped at 
a temperature 572° F., it is necessary to cut out all 
light oils and not use any heavy oils that have a boiling 
point of over 590° F. in the manufacture of this oil. 
Usually the oil is obtained from the third stage light 
oil stills by running them under “feed ” for the usual * 
length of time, and then, after filling up the stills to 
the highest gauge cock, the feed is shut off, and when 
the worm end specific gravity reaches 792 the distillate 
from that point, and until the “ bulk ” specific gravity 
reaches 814, is run to the lighthouse oil tank. This cut 
gives an oil that has a specific gravity of 814, flash 
point of 145°, and leaves a residue of about 5 per cent, 
in the still after the temperature of the vapours has 
reached 590° F. 

A very good burning oil for use on ships, &c., can 
be obtained from the lubricating oil stills (to be referred 
to), by cutting out the distillate between the specific 
gravities of 825 and 848 ; treating this fraction with 
2 per cent. 170° Tw. acid, and 2 per cent, of 10° Tw. 
soda, and then distilling it off sodaf and cutting out 
the fraction that runs between the worm end specific 
gravities of 825 to 846 to 848. This gives a burning 

* See “ Distilling Data.” t See “ Soda Distillation.” 
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oil that is specially safe for marine purposes, as it has a 
flash point of 225° F. 

Fourth Stage Stills .—The second and third stage 
light and heavy residuums are mixed together and 
distilled in a still like Figs. 31 to 33. The distillate 
from the start until the worm end specific gravity 
reaches 870 constitutes heavy oil and wax, and when 
that specific gravity is reached the distillation is 
stopped. The yield from these stills is therefore :— 

Fourth stage heavy oil and wax (to be referred 
to later). 

Fourth, stage residuum. 

Heavy Residuum Stills .—These are similar to Fig. 30, 
and are charged with the mixed residuum from the first 
and fourth stage oil stills, and about 10 lbs. of solid 
caustic soda per 100 gallons of oil. Steam is used in the 
distillation, and the distillate is fractionated as follows :— 

From the start until the colour begins to get dark 
constitutes heavy oil and wax, from the starting of the 
dark colour until chrysene commences to distil over, goes 
for once-run oil equivalent, and, as the still bottom is 
by that time red-hot, the fire is drawn and the separa¬ 
tions obtained will be :— 

Residuum stills heavy oil and wax (to be 
referred to later). 

Once-run oil equivalent (pumped to the once- 
run oil tank). 

Chrysene (mixed with coal dust and burnt). 

Soda coke.* 


* See “ Soda Recovery.” 




140 MINERAL OILS AND BY-PRODUC'-^ 

Heavy Oils and Wax. 

The mixed heavy oils and wax from tb<' 
fourth stage oil stills and the residuum still * * 
and cooled* to a temperature of about 80° F- • 
pumped into filter presses f until the presstJi* ' 
about 60 lbs. per square inch. The presscii-* 
opened and their contents removed and placet I ^ " 
sheets and then in a hydraulic press J and st * 1 * - 
a pressure of 550 lbs. per square inch of tl»*' 
wax. The wax left in the sheets after beinp^ 
pressed is known as Hard Crude Scale, and * * 
the market as such. The squeezings from th^* * "" ^ 
hydraulic presses are mixed and cooled to alx***- * 
and then filter pressed and finally hydraul i * I 
The wax from these second hydraulic presses * ’ 
as Intermediate Crude Scale ; the squeezings 
with the squeezings from the first filter and 1* y ’ 
pressing. The squeezings from the second fil t *' »■ ] 
are cooled to 30° F., and then again filter pi*#' .-m 
the resulting oil is pumped to the “ Pre.« < i 
storage tank. The wax that is left in the 
filter presses is next hydraulic pressed, and tli** 4 •• ■ 
wax constitutes Soft Crude Scale. 

From the pressing of the heavy oils and ^» i, 
is, therefore, obtained :— 

Hard crude scale (128° F. melting point) 
Intermediate do. (120° „ „ „ ) 

Soft do. (112° „ „ „ ) 

Pressed oil. 

* See “ Pressing.” f See Pigs. 46, 47, 48. J f' 
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The pressed oil is next treated with 2 to 2^ per cent, 
of 148° Tw. acid, and after fifteen to twenty minutes’ 
agitation and as many minutes’ settling, the tar is 
drawn off and the oil is then further treated with 2 per 
cent, of 170° Tw. acid. The second agitation should 
be continued for at least thirty minutes, and then 
allowed to thoroughly settle before being transferred to 
the soda agitator, where it receives 1 per cent, of 60° 
Tw. soda. 


Soda Distillation. 

The treated pressed oil is now distilled in stills 
similar to Fig. 30, into which stills are placed 17 lbs. 
of solid caustic soda per 100 gallons of oil. Steam is 
used in this distillation, and the distillate from the start 
until the worm end specific gravity reaches 860 is 
pumped to the second stage heavy oil storage tank, and 
the rest of the distillate is fractionated so as to give 
various grades of lubricating oils. For instance, if 875 
and 890 specific gravity finished oils were required, the 
fractionation would be made as follows ;— 

From 860 up to 880 specific gravities^ 
at worm end . . . .j 

From 880 up to 910 to 912 specific! 
gravities at worm end. . . j 

The distillation is run to dryness, and after the 
distillate reaches the specific gravity of 912 the colour 
is very dark, and the small amount that follows is 
mixed with coal dust and burnt. 


= 875 oil. 
= 890 oil. 
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Naphtha. 

The semi-refined naplitlia from the “ air-condcnse-r 
naphtha” is mixed with the iiaphtlia from the first 
stage oil stills, and then treated with .‘J p<!i- cent, of 
170° Tw. a<;id, and finally with ^ per eent. of (!4'’ Tw. 
soda. The treate<l naphtha is charged into steam 
jacketed stills, and distilled with the aid of opcm 
steam. From the start (al)out fiOO specific gravity) 
until the specific gravity of the distillate stream reacluis 
760, constitutes commercial naphtha, but, of course, this 
can be otlierwise fractionated to suit re<]uir(nn(!ntH. 
When the specific gravity at the worm end reaches 7()0, 
both the open and jacket steam should be shut off, and 
the residuum left in the still pumped to the once-run c)il 
storage tank. 

Coke- Tower NapMia. 

The purification of this product is effected by first 
giving it a treatment with to 2 per cent, of 170*^^ 
Tw. acid, followed by i to 1 per cent, of 64" fiV. 
caustic soda. The treated oil is then (duirgcd into fhc 
distilling apparatus shown in Fig. 38, and known as 
the ‘'‘Gasoline” still. Referring to Fig. 38, A is the 
still proper, the contents of which are h<Mit(sd by tluj 
steam coil B, the vapours generated in A passing up 
through the fractionating column 0, and over into the 
condenser D. Owing to the very volatile natun; of the 
distillate, it is of the greatest importence that it should 
not be allowed to come in contact with the air in its 
passage from the still to the storage tank, and, there*- 
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fore, tke ■worm end E is fitted "with tlie ■vapour trap E. 
TMs trap is made of cast iron and pro'vided on the top 
■with, an opening Gr (to allow of ready access to the 
inside) closed hy the co'ver H and made vapour tight 
by the lute 1. The front of the trap is recessed to 
receive the thick plate of glass J, which is held in its 



Fig. 38. 


place by the iron strips K, and the joint made tight by 
the use of red-lead putty. The object of the glass front 
is to enable the attendant to see the flow of distillate 
and thus judge how the distillation is progressing. 
The distillate runs through the connection L into the 
receiving tank, and this latter tank must have a 
perfectly tight cover, and be fitted with one or more 
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water-luted manlioles to allow of the escape of vapours 
in case the latter may be generated by the heat of the 
sun, (fee. Such generation of vapour may he greatly 
minimised by sinking the tank in the ground, so that 
the latter is just level with the top of the tank. 

Eeferring again to the fractionating column C. This 
is filled with the cast-iron dishes M, which are con¬ 
structed with the openings IST, the upper side of which 
openings are provided with covers 0. The bottom of 
the covers 0 are provided with the semicircular notches 
P. In placing the dishes in the column it is better to 
place them so that the openings N are at right angles 
to the openings in the dish below, as at X and Y. 

When the distillation starts, the heavier vapours con¬ 
dense and fill up the dishes to the height of the raised 
sides Q of the openings N, and the vapours that follow 
on from the still, in order to escape through the notches 
P, have to bubble through a depth of one inch of the 
condensed vapours lying in the dishes. In this way 
nothing but the very hghtest of the vapours can find 
their way to the condenser worm end ; a very perfect 
separation or fractionation is thus obtained. Years ago 
it was customary to use only ordinary connections be¬ 
tween the stni and condenser, and, consequently, more 
or less heavy vapours passed over with the light ones ; 
when the column was adopted it was found that the 
still ran a very much longer time before the required 
bulk specific gravity of the distillate was obtained, and 
that the yield was increased about 10 per cent. 

The distillate from the gasoline still is run from the 
start unto, the bulk specific gravity reaches 661 for 
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commercial gasoline, and then the distillate is turned 
into another tank until the bulk specific gravity reaches 
700, when the distillation is stopped and the residue 
left in the still should be pumped to the treated once- 
run oil storage tank. The second fraction (that has 
the bulk specific gravity of 700) ought to be put back 
in the still and redistilled, as it will then yield- one or 
two per cent, more gasoline,,and the rest of the distillate 
will be fit for the market as refined naphtha. 

The connection R on the stdl should be provided 
with a side outlet leading to the condenser worm, be¬ 
cause a bulk specific gravity of 700 cannot be reached if 
the vapours have to pass up through the column—the 
steam coil not being designed to supply sufficient heat 
to the vapours (when the latter get heavy)—to carry 
them up through the oil-luted dishes M. 

Pressiitg. 

In order to extract the wax from the oil the mixture 
is subjected to pressure, but before that can be done it 
is necessary that the mixture be first cooled. The 
method adopted for cooling the mixture depends largely 
upon what cold test is desired. 

As the first pressing is usually made at a tempera¬ 
ture of about 70° to 80° F., the cooling is effected in 
many cases by allowing the heavy oils and wax to stand 
in a large shallow iron tank exposed to the atmosphere 
and stirred every few hours by long handled wooden 
scrapers. This is an expensive way of doing the work 
as it necessitates the use of considerable manual labour. 

The lower cold test oils (i.e. oils less rich in wax) 













have to be cooled lower than can be done by exposing 
thena, in the summer time, to the atmosphere, and there¬ 
fore artificial means of cooling have to be resorted to. 




The first artificial cooler that was used was designed by 
the late James Young, and called by him “ The Drum,” 
and is illustrated in Figs. 39 and 40. It consisted of a 

L 2 
















148 MINERAL OILS AND BY-ERODUCTS. 


sliallow iron tant A, provided witl. a walier-tight cover 
B, -wMcl. projected a few inches all round; cold water 
was admitted near the bottom of the tank in jets C, from 
the circle of pipe D, and overflowed through the pipe E. 
The oil to be cooled was run through the pipe E, and 
allowed to fall in snaall streams G upon the surface of 
the cover B, and on the other side of the pipe from 
which the oil was discharged was secured a scraper H. 
The pipe and its scraper were kept slowly revolving in 
the direction indicated by the arrow J, hy means of the 
gears I, and as the scraper removed the solidified oil 
from the surface of B, the streams of oil flowing from 
the pipe F distributed a fresh layer of oil, which went 
on cooling until the revolving scraper came round again 
and renaoved it. The convesity of the scraper (in the 
direction in which the latter travelled) resulted in the 
solidified oil being pushed over the edge of the cover 
B and falling on the brick floor K, whence it was 
shovelled into bags and then pressed. 

When the trade demanded a low cold test oil. 
Young’s cooler was found to he incapable of giving the 
desired results, and a cooler constructed on the principle 
of Fig. 41, and known as the “cylinder” cooler, was next 
designed. This cooler consisted of the cast-iron cylinder 
A and steel cylinder B, both of which were firmly bolted 
to the cast-iron ends 0, which latter were provided with 
stuffing boxes I) and fitted with glands. The cylinder 
was mounted on the iron frame E and rotated by 
gears that engaged in the cogs, F. The lower part of 
the cylinder dipped into the saucer (G) containing the 
d to be cooled, and cold brine was kept constantly 
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cixeulating througli tlie annular space H by means of 
tbe inlet I and outlet J. 

As tbe cylinder slowly revolved its outside was 
coated with a tbin film of tbe oil (contained in tbe 
saucer G), wbicb tbe cold brine (contained in tbe annular 
space H) quickly congealed, and by tbe tirne it reached 
tbe knife K it was cooled down to tbe temperature of 
tbe brine, and, being detached by tbe knife, it dropped 
into a trough, from wbicb it was sucked by a pump and 
discharged into tbe presses. Although this cylinder 
required very little attention, cooled tbe oil to practi¬ 
cally any desired temperature, and was in every way a 
marked improvement over Young’s “ drum,” yet it did 
not give as satisfactory results as were desired, due 
to tbe fact that tbe od was cooled too suddenly and did 
not have time, therefore, to properly crystallise, and 
consequently did not press easily. 

Henderson patented a cooling apparatus that con¬ 
sisted of a jacketed iron trough having a U cross 
section and provided with a shaft that passed through 
its centre from end to end, and to this shaft were 
attached scrapers. Tbe trough being filled with oil, 
and cold brine circulated through tbe jacket, tbe shaft 
was set in motion, and tbe rotating scrapers detached 
the oil that congealed on tbe cooled surface, and this 
treatment was continued until tbe whole of tbe contents 
of the trough bad been reduced to tbe desired tempera¬ 
ture, when, by opening a valve, the cooled mass could 
be discharged into a press with tbe aid of a pump. 
Macay and Baxter patented a very similar apparatus, 
wbicb was put into use at tbe Bathgate Works, and 
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It consists essentially of the wedge-shaped cells A and 
B, the former—^in which the oil is cooled—^being smaller 
at the top, and the latter, or brine cells, larger at the 
top than the bottom. The cells A are filled from the 
charging tank D by raising the pings C, and the cooling 
medium (water or brine) is circulated through the cells 
B by pumping it in at the bottom through the valves E 
and allowing it to overflow at the top through the con¬ 
nections F. The oil cells are provided at the bottom 
with the helical screws or conveyors G, which can be 
revolved by the worm-gear H, and the flights of the 
conveyors have a gradually iucreased pitch towards the 
outlet I, thus preventing undue crowding of the cooled 
material towards the outlet. 

The oil cells are filled in rotation, and as each one 
is filled, the cooling medium is allowed to circulate 
through its cells and absorb the heat contained in the 
oil. The cooling operation is continued until the 
temperature of the contents of the oil cell has been 
reduced to the desired point, when the flow of water or 
brine having been stopped, the conveyor of that cell is 
sot in motion and the solidified oil is discharged by it 
through the valve I to the suction of the pump that 
supplies the filter presses. Owing to the shape of the 
oil cell being that of an inverted wedge, it is evident 
that as soon as the conveyor commences to discharge 
the material surrounding it, the cake above is deprived 
of support and therefore slides down on to the conveyor, 
and thus the latter is kept constantly and automatically 
supplied with material until the cell is emptied. Besides 
being an economical mechanical device—the machinery 
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only being in actual use for a comparatively short 
time—it is also designed with a view to doing the 
work from a correct theoretical point of view. 

It must have been noted that by the use of the 
coolers previously considered, the oil was either very 
suddenly solidified or kept in constant motion while 
being slowly solidified. In the first case, the oil had 
not sufficient time to develop a definite crystalline 
formation, and, in the second case, the oils were unable 
to develop into large or perfect crystals, owing to the 
constant motion to which it was subjected. In the case 
of Beilby’s cooler, the oil is not only cooled slowly, 
but is also allowed to remain at rest until the cooling 
operation is completed and results in the formation 
of large and well-defined crystals, which, after being 
once formed, may be crushed or broken in their passage 
to the presses without affecting the pressing quality of 
the material except, perhaps, to improve rather than 
deteriorate it. 

Before leaving the question of coolers, a few words 
must be said in regard to an apparatus designed by 
McCutchon, of Young’s Company, which was a great 
improvement over the other forms of continuous-motion 
slow-cooling coolers. It consisted of two cylinders 
A and B (Fig. 44) with an annular space C between 
them. In the inner cylinder was placed a conveyor 
D, that had about an inch clearance all round and was 
provided with the scrapers E, that was constantly 
pressed against the inner surface of the cylinder by 
the springs F. The end G- was provided with a stuf¬ 
fing box H through which the conveyor shaft passed 
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and tke end I vas provided with a bearing J for the 
other end of the shaft, while the centre of the shaft was 
snpported by the bearing K. The oil to be cooled was 
pumped through the connection L, and as it became 
solidified it was removed from the surface of the cylin¬ 
der by the scrapers E, and, being carried along by the 
conveyor D, was finally discharged through the con¬ 
nection M. The cooling medium passed into the 
annular space through the connection N, and in its 
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passage to the outlet 0 was made to travel in a spiral 
course formed by the inner projection P of the outside 
cylinder B. 

The construction of this cooler could be improyed 
by placing the connection N at the other end of the 
cylinder and doing the same also with the connection 0. 
By making this change, the coohng capacity of the 
cylinder would be increased, and the resulting solidified 
material would y be improved for the reason that the 
latter would leave the cylinder at the point where the 
cooling medium was coldest, while the inflowing oil 
would first he affected by the somewhat warmed cooling 
medium, and would thns not be so liable to be too 
suddenly congealed. The cooler as shown in the illus¬ 
tration is capable of reducing the temperature of 'ZOOO 
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gallons of oil from 60° T. do’wn to 30° F. per twenty- 
four hours, and it takes one and a half hour for the oil 
to pass from one end of the cooler to the other. 

In the earlier days of the industry, the solidified oil 
was placed in canras bags and subjected to pressure 
in a yertieal screw press. Later, a press worked by 
hydraulic power was hnilt, and consisted of a large 
piston attached to a rod that descended into a perforated 
iron cylinder about 5 feet in diameter by 4 to 5 feet 
deep. A large canvas bag (of the same diameter but 
rather longer than the cylinder was deep) being placed 
inside the cylinder and filled with the solidified oil 
and then closed and tied, was subjected to pressure by 
forcing the piston down into the perforated cylinder. 
Although a large amount of oil was expressed and 
escaped through the perforations, it was found that 
owing to the great uninterrupted depth of material, the 
resulting wax still contained a large percentage of oil, 
and finally, therefore, the hydraulic presses were built 
as shown in Fig. 45. The cylinder A was cast with 
four lugs B, which carried the upright rods or guides C, 
surmounted hy the heavy ribbed cast-iron head plate D. 
The ram E was provided at the bottom with a leather 
cup packing F, which latter was held in position by the 
plate O and screws E, and the upper end was surmounted 
hy the ribbed east-iron bottom plate I, which latter 
was provided with four lugs J that moved easily up and 
down the guides 0. The press is filled by taking 
canvas sheets and placing on them (within given lines^ 
a depth of two or three inches of the material to he 
pressed, and then folding them over to the centre from 
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each of the four sides, and when thus filled and folded 
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they are sandwiched 
between plates made 
of woven bamboo 
and then placed in 
the press. A press- 
full of these alternate 
layers of sheets and 
plates was subjected 
to a high pressure 
(by pumping oil or 
water in under the 
ram E through the 
connection K), which 
was maintained for 
a sufficient length 
of time to ensure 
all the oil being ex¬ 
pressed and a dry 
wax being left in 
the sheets. 

The above hy¬ 
draulic press re¬ 
quired very careful 
handling, when deal¬ 
ing with the lower 
cold-test oils, and, 
at the best, the work 


was sloppy and the 
results unsatisfactory, and led to the use of filter presses. 
The side view of a filter press is shown in Fig. 46, the 
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constmetion of a filter press plate is shown (partly in 
section) in Fig. 47, and a cross section of the plate 
through XY is shown in Fig. 48. The plates are 
constructed of east iron with a bearing face A fFigs. 47 
and 48) on all sides and a corrugated inner surface B, 
which latter is covered by the perforated wrought-iron 
plate C, while the whole is covered by the canvas sheet 
D. The centre of the plate is provided with a hole 
into which fits the brass sleeve E. This sleeve is pro¬ 
vided with flanges and is made in two parts which 
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screw together, so that after a sheet with a centre hole 
has been placed on each side of the plate, one half of 
the sleeve is passed through the hole in the sheet and 
plate from one side, and the other half from the other 
side, and when these two halves are screwed tightly 
together, their flanges make a tight joint between the 
canvas sheets and perforated plates at that point. The 
hexagon nut portion of the flanges is provided with the 
slots F, and as, when two' or more plates are placed 
together as shown in Fig. 48, the sleeves touch each 
other and thus prevent the centre of the plates from 
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formed by the sleeves F, fills up all the spaces G, and, 
as the pressure rises, the oil filters through the cloths 
D, and passing through the perforated plate C, runs 
down the corrugations B and out through I, while the 
wax remains behind and fills the space Gr. 

The perforated iron plate in the filter presses is 
designed to take the place of the bamboo plate of the 
hydraulic presses, but in reality there is a great difference 
in the utility of the two plates. In pressing a mixture 
of a liquid and solid, the liquid leaves the solid at right 
angles to the pressure, and, therefore, as the pressure 
on a cake of wax in a filter press is exerted through the 
slots F, it is evident that the oil will leave the cake in 
the direction of the perforated plate, but in the ease of 
the hydraulic press, the bamboo plates are parallel with 
the pressure, and consequently no oil filters through to 
them (except at the very start) as it leaves the cakes of 
wax at the edges—which are the points at right angle to 
the pressure. When the oil is expressed from the wax, 
it passes away between the crystals and not through them, 
and as, by examining a cake of wax as it is taken from 
the hydraulic press, it will be seen that the crystals or 
scales lie parallel with the pressure (i.e. lengthways with 
the cake), it is proof that this assertion is correct, and 
also, that solid plates would give as good results in a 
hydraulic press as bamboo or slatted ones. In the case 
of the filter presses, the crystals or scales lie crossways 
of the cake, and again, therefore, parallel with the 
pressure, and consequently, perforated' plates are neces¬ 
sary at the sides of the cake, in ordef to give the oil a 
free outlet. / 
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Wax Repining. 

In the early days, the refining of crude scale was 
partly accomplished by breaking the scale up fine and 
then placing it in perforated tin cans and washing it 
with successive quantities of naphtha. In this way a 
large portion of the oily colouring matter was removed, 
hut as the demands of the trade became more exacting, 
other and more efficacious methods had to be adopted. 

Most of the refiners adopted an acid and soda treat¬ 
ment for starting the refining process, and treated the 
melted crude scale (at a temperature of about 15 to 20 
degrees F. above its melting point) with 1-^ to 2 per 
cent, of 148° Tw. acid, and afterwards with gj lbs. of 
carbonate of soda (in the form of a 4° Tw. solution) to 
every 100 gallons of wax. The clear settled wax then 
received 25 to 30 per cent, of squeezings from the 
second naphtha treatment (see below), and was run into 
galvanised iron pans and allowed to cool—forming cakes 
about 24 inches long, 12 inches broad and 3 inches 
thick. The pans with their solidified contents were 
turned upside down on pieces of sacking, in which the 
cakes were then separately wrapped and then placed in 
a horizontal hydraulic press enclosed in woodwork and 
kept at a temperature of about 100° to 130° F. (accord¬ 
ing to the required melting point of the resulting wax). 
After being pressed for about two hours, the wax left in 
the sacking was thrown into a tank, melted and mixed 
with 12 to 15 per cent, of 755 specific gravity naphtha, 
and then run into pans and cooled. The cool cakes were 
hot-pressed, and the resulting wax was then steamed 
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witli open steam for eighteen to twenty hours, and 
after settling for a few hours the wax was pumped to 
the char * treating tank and mechanically agitated at a 
temperature of 240° F., with 2 per cent, of char. The 
char-treated wax having been settled for ten to fifteen 
hours, was next run through large sheets of filter paper 
(placed inside a perforated tin cylinder) in order to 
remove any char that had not settled out, and finally it 
was cast into cakes, cooled, packed and was then ready 
for the market under the name of twice-washed or 
semi-refined wax. 

The squeezings from the first pressing were run into 
a still, and, the naphtha having been steamed off with 
open steam, the residue was converted into a cheap 
grade of wax by giving it a hot hydraulic pressing, 
and put on the market under the name of Eecovered 
Wax. 

The squeezings from the second naphtha pressing 
were used for the first naphtha treatment, as stated 
above. 

With the introduction of caustic soda into the 
residuum stills, the colour of the crude wax was so 
improved that the acid and soda treatment was no 
longer necessary, and the wax was refined by being 
mixed with 55 to 56 per cent, of No. 2 squeezings (see 
below), cast into cakes and then hot hydraulic pressed 
under a pressure of about 30 lbs. on the square inch of 
the cake. The expressed oil was steamed in order to 
recover the naphtha, and the wax left in the still was 
either pumped amongst the crude wax or, after a treat- 


* See “Char.” 
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Siren / /’//(/ / *rori ‘H <i. 

Owin'.' tit !h(‘ ”ri‘at liuhility of exploHions and fin; 
iVtiin thi* use of voliitilo naphtlia in rc'litiiiio 
^vax, Hiti! {o llif 'ii't'af ro.-it tint' to tho «‘nornioua Iohh of 
ij.'ipitth.'t liv I'VapDration, ('XtiTiaivit i'Xporimi'iit.s vvorc 
iiiaili* .'"inf fwrivi' vi-nw iij^o to clctcriiiino the piwtica- 
Jtiliiv of rftiiiiij '4 wax hy iiioaiiH of lunit only. In tho 
fii>! I'Xporinioutaji iron Hlrueturt! uhout 12 font loiig, 
4 foot wjih’ .'Hid (» foot higli wan con.stmntod and fitted 
with .'doping iron ahout t) inehcH apsirt, and the 

whole vvfiH hi'jUed by meauH of a Htejnn (^fdl planed cm 
I he florii' of the atnn-ttire. The; irciii HhcdvcjH w<;rc 
iiiVi-ri'il with eoartii* eoeoji-nut matting and tho erudes 
wax feawl into Miitahle .nizeil eakif-M) having been laid on 
thi.Hiind ihedoor-i being tightly <'IoHe(i,a little Hteam wuh 
iurnrd on tl«e foil, !ti u few houi'H, the oil e.ornmenee.d 
tfj Kweat emt «if tlie wax. and ihen tho teinpcjratnrc; wan 
gradnidly inereiwed until fiindly the doHired e.olour of 
wax wnn obtainetl. and then Htearn wjiHKhnt cilf and the 
doora throxvn o|(eii, 'i'lio wax tiiat nimaituid on thtJ 
lualting wna removetd liy hand, melted in a tank and 
then treated with eliar, and wa.H ready for the market. 

ex{M*riinofit.*<, an far aa they wemt, were einincmtly 
fin’eeH^ftd, but, there wa» an o|H;ning for decidedly 
reiineing the working c'OHts of thtH prewawH, ami Norman 
Hemb-ri'on ipiiekly availed liimHolf of the; oppemtunity 
awl invented and pafoiitod an apparatua that reduced 
llie i-o.} to iojeh a low figtiro, that it Will probably be 
many year?* before any cheaper method of refining wax 
i.c di.o overi'd, Ib nderaon'a patented apparatua conaiatH 
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of a substantial brick building or “ oven ” 52 feet long, 
13 feet wide and 12 feet high., in which is erected an 
iron framework composed of cast-iron uprights held 
together by iron piping, the latter acting also as heating 
coils. On these coils are placed iron trays 21 feet long, 
feet wide and 5| inches deep, and 1^ inch above 
the bottom of each of the trays is secured (on piping or 
rods resting on angle iron that is riveted to the inside 
of the tray) a diaphram made of 25-mesh brass wire 
gauze. All the trays—which number nine in height 
and two in length, making a total of eighteen—are 
fitted with adjustable side outlets at the bottom of one 
of the sides and midway between the two ends. 

In order to charge the apparatus, water is first run 
into the trays, the outlets of which are raised so that 
the water just covers the diaphragm before it overflows 
tlirough the outlet; then the trays are filled (to within 
an inch of the top) with melted, wax, which latter is 
cooled by water that is kept constantly flowing in 
under the diaphragm, and by the air that circulates 
througliout the building. When the wax has been 
cooled to the desired point the water is shut off, the 
tray outlets lowered so as to drain the pans, and after 
the doors of the building have all been closed up tight, 
steam is admitted to the coils and the sweating process 
is thus started. The temperature to which the oven is 
heated depends upon the melting point of the wax tmder 
treatment and the required melting points of the resulting 
wax. A refined wax made by this process cannot be dis¬ 
tinguished from a naphtha refined wax, but of course a 
sweated wax must be finished with a char treatment. 
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Char. 

It was many years before tke peculiar smell of a 
non-eliar treated wax could be removed and tlie present- 
day bluisli-wHteness could be obtained. When, wax 
was first refined, it was treated witli either animal 
chareoal or fullers’ earth, hut the results were uncertain 
and, at the best, unsatisfactory. 

In 1864, John J. Lundy, who was a large chemi¬ 
cal manufacturer, of Leith, near Edinburgh, called the 
attention of Andrew Taylor, F.C.S. (owner of a small 
oil work at Uphall) to a by-product of the manufacture 
of “ prussiate of potash,” and suggested its possible use 
as a decolorising and deodorising agent for was. 
Experiments proved that this prussiate of potash char 
did the work so perfectly and gave such superior results 
over anything that has so far been tried that Taylor 
immediately adoped its use, and until the secret of his 
success was discovered his waxes brought the highest 
prices of any in the market. Since this char became 
generally used for the final wax treatment nothing 
to be compared with it has so far been discovered, 
and it bids fair to hold its own for many years to 
come. 

Having now followed the oil and gaseous products 
of the distillation of shale from start to finish, the 
various distillations and processes through which the 
oily products afterwards passed may be somewhat easier 
memorised or followed by studying Diagram II. Of 
course it must not be supposed that all the companies 
adopt exactly the same methods of distillation, fraction* 
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ation and treatment above described, as each company 
has its own fads, wbich finally result in finished products 

DIAGRAM 3. 
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that are neither better nor worse than, can be obtained 
by the above modus operandi. 

Diagram III. has been prepared for the purpose 
of showing at a glance the relative yields of various 
products from shale. 
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CHAPTEK V. 

AMMONIA WATER. 

It was many years after the Scotch Mineral Oil Industry 
had been started before the value of the water from the 
coal or shale retorts was discovered. The water was 
looked upon as a necessary nuisance, and was run into 
the sewers that discharged into the small rivers or 
“bums,” that ran past the various works, but in. 1865 
its value was discovered by accident by Robert Bell, of 
Broxburn, who kindly sent the author the following 
information:— 

He (Mr. Bell), like the other oil-work owners, had 
been disposing of his retort water by running it into a 
small stream, and the latter became so polluted that 
the water was rendered undrinkable, and the trout and 
other fish were nearly all killed. The Rivers Pollution 
Commissioners were soon on Bell’s track, and when the 
latter found himself entangled in an expensive litiga¬ 
tion, he immediately stopped running the water into 
the stream and turned it into a field instead. Shortly 
after making this change, he noticed the ground over 
which the water ran was wonderfully productive, and 
that the grass grew apace. After turning this matter 
over in his mind he concluded that the water must have 
some properties that had so far not been credited to it. 
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and he at once set about experimenting ■with it, which 
experiments resulted in his starting the manufacture 
of sulphate of ammonia as a by-product of the distilla¬ 
tion of shale, and this product was first placed on the 
market by Bell in May 1865. 

Use and Impurities of Sulphate of Ammonia. 

The sulphate of ammonia manufactured by the 
Shale Oil Companies in general is by no means a pure 
article, although some makes are considerably purer 
than others. 

The principal impurities met with in these com¬ 
mercial sulphates are: iron, arsenic and more or less 
oily bases, but the presence and quantities of these 
impurities depend largely on the kind of sulphuric acid 
used in the manufacture. One of the companies used a 
“ sulphur ” acid,* and as that does not contain either 
iron or arsenic, the sulphate of ammonia resulting from 
its use was consequently free from both those impurities. 
Other companies used “ pyrites ” acid,f and as that 
contains large quantities of both iron and arsenic, those 
impurities entered more or less into the composition of 
the sulphate made from that acid. Again, some of the 
companies used Recovered f Acid in the sulphate of 
ammonia manufacture, and in that ease the sulphate was 
impregnated with more or less oily bases, and, if the 
original acid ■were a pyrites acid, iron and arsenic were 
also present. 

* Tkat is, snlphuiio acid made from sulpliur or brimetone. 

■(■ That is, sulphuric acid made from iron or copper pyrites. 

i See “Eecorered Acid.” 
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Considering that commercial sulphate of ammonia 
is principally used as a fertiliser, and that, largely on 
the sugar plantation of the West Indies, it is evident 
that the presence of the three impurities above named 
is not detrimental, and no one with common sense 
ought to take objection to either the smell or colour of 
sulphate of ammonia that is to be used as a fertiliser, 
and so long as it contains the guaranteed percentage 
of ammonia they should be content, because it is the 
ammonia that does the work, and the presence of the 
above impurities will not detract from the good results 
in any way. However, the various companies in trying 
to oust each other’s product by expatiating on the 
superior colour and therefore purity of one make over 
another, has led the consumers to believe that a light- 
coloured sulphate is a better fertiliser than a dark- 
coloured one, and, consequently, it is necessary nowadays 
to manufacture as light coloured a product as possible 
in order to find a suitable market for it. 

Sulphate of Ammonia Manufactueb. 

The general arrangement of the apparatus used in 
the manufacture of sulphate of ammonia is shown in 
Fig. 49, in which A is the still, B the acid, and C the 
alkaline “ cracker boxes,” D the settling tank, and E 
the evaporating box in the “ ammonia house ” F. The 
vapours from the stills pass into the main G, which 
supplies the cracker boxes through the connections H, 
and the spent water runs off through the connection I. 
As a large volume of sulphuretted hydrogen, carbonic 
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acid gas and steam result from the operation, and as 
this mixture would seriously pollute tie atmosphere if 
allowed to escape, the cracker boxes are fitted with 
tight covers and provided with the outlets J that eon- 
neet into the main Ei that conducts the vapours away 
to be disposed of in the way to he presently explained. 
When a cracker box is ready to be emptied, the damper 
L is closed so as to prevent the vapours from the other 
boxes hacking up into it. All tie stills should be 
provided with valves M, that enable a stdl to be shut 
off from the rest when repairs, &c., are needed. 

Before explaining the working details, it will he wise 
to first examine the details of the construction of the 
apparatus so that the details of the manufacture may 
be more easily understood and followed. 

Ammonta Sxiii. 

The method that was first adopted for extracting 
the ammonia from the water was to hoil the latter in 
horizontal boilers and conduct the vapours through a 
main to the cracker boxes; but this method resulted in 
a considerable loss of ammonia, and was, generally, an 
expensive way of working. The loss of ammonia was 
d.ue to the inability to drive off sufficient of the amononia 
contained in the water, and as the spent water left in 
the boiler often contained as much as an equivalent of 
100 grains of sulphate of ammonia per gallon when 
blown off into the sewer, it will be seen that the loss 
was considerable. 

About the year 1882, Beilby patented the ammonia 
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still shown partly in section in Kg. 50, and although the 
general construction is not particularly original—being 
patterned after Coffey’s still—it has one or two points 
that make it particularly well adapted for the purpose 
for which it is intended. The main body A of the 
still was composed of two castings securely bolted 
together, and on the upper end was bolted the feed and 
outlet connection B, and to the bottom, the pressure 
leg C. The object of the leg was to enable a sufficient 
depth of water being maintained in the still to over¬ 
come the internal pressure without trapping or luting 
the openings in the plates or otherwise interfering with 
the working of the still. The space from the under side 
of the casting B to the top of the casting C was filed 
with the cast-iron plates B, E, F and Gr. The plate D 
was constructed for the purpose of supporting the plate 
next above it at a suitable height from the easting C, 
and its construction is shown in plan in Fig. The 
plates E and F were respectively concave and convex 
upwards, and by looking at the plans and F* it will 
be seen that the passages in the former were placed 
near the periphery, while the passages of the latter were 
central As these plates were placed alternately in the 
space above D it is plain that the descending water 
and ascending steam had to travel in a zigzag course, 
and the steam, which was admitted through the com- 
nection H was thus brought into intimate contact with 
the descending ammonia water that entered at the top 
through the connection 1. The reason for designing 
the plate G with the cup J on the top was to ensure 
an even distribution of the inflowing water over it. 
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The action of the still was continuous ; the ammonia 
water entering at the top was deprived of the greater 
portion of its ammonia before it overflowed through the 
outlet I (Fig. 49), by the action of the 20-lb. pressure 
steam that entered at H' and passed upwards and 
out through the connection K, carrying the ammonia 
vapours with it. 

Cracker Boxes. 

The cracker boxes are the vessels in which the 
action between the ammoniacal steam and the sulphuric 
acid takes place, and they are called “ cracker ” boxes 
on account of the cracking noise that results from the 
steam blowing in amongst the comparatively cold 
contents of the boxes. 

These boxes or tanks (A, Figs. 51 and 52) should 
be made of i to inch iron, and be cylindrical in 
form. The inside must be lined with 10-lb. lead and 
the top should be provided with the wooden cover B 
having the sliding door C and the opening for the 
connection D. 

As ammonia quickly destroys brass and other copper 
alloys, and as iron would be as quickly destroyed by 
the weak sulphuric acid, it is evident that the valves B 
need to be specially constructed. The usual method of 
constructing these valves is to cast the main part or 
body B^ in lead and fasten to it the two iron lugs F 
which hold the cross bar G with its screw H in place. 
The end of the screw H is enlarged, so as to fit the 
space between the iron disc I and the two half-rings J. 
To the centre of the iron disc I is riveted a disc of 
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rubber K, and tlie latter is riveted around its edge to 
the projecting flange L of tbe body W, but two or 
three inches of the bottom edge of the rubber are left 
unriveted, so that when the disc I is drawn outwards 
by the screw H, the contents of the cracker box flow 
out through the opening formed between the unriveted 
portion of the rubber and the body of the valve. When 
the iron disc is forced inwards by the screw, it forms a 
tight joint by pressing the rubber against the flanged 
body of the valve. 

The ammoniacal steam is distributed in the cracker 
box by means of the perforated lead pipe M. 

The cracker box is represented in Fig. 52 as having 
a flat bottom, but it is necessary in the ease of the acid, 
and preferable in the case of the alkaline boxes to have 
the bottom somewhat dished and fitted in the centre 
with a connection closed by a lead plug actuated by a 
rod passing up through the cover. That construction 
allows of the boxes being periodically and thoroughly 
cleaned at a small cost for labour. 

Settling Tanks. 

The settling tanks should be constructed of the 
same weight material as the cracker boxes, have 
dished bottoms, be lined with lead, but need not be 
provided with covers, although it is better to have the 
latter, as they keep our dust and dirt. 
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Evapoeating Boxes. 

These may be conveniently and cheaply constructed 
of wood lined with 10-lb. lead. The best sizes for 
these boxes is about 12 feet long, 4^ feet wide by 
IJ feet deep. The inside must be provided with a 
2-inch lead coil of about six horizontally parallel 
strands of pipe along each of the sides and ends, and so 
placed as to leave a clear space of 9 feet in length by 
li foot in breadth in the centre of the box. Also, the 
coil should be supported about 3 or 4 inches above the 
bottom of the box. 

Working Details. 

Supposing the apparatus to be in working order, and 
two acid cracker boxes having been charged half full 
with acid, the steam is turned on the stills and the 
ammonia water feed started. The volume of steam is 
so regulated that the pressure in the still is not quite 
sufficient to cause the steam to blow out through the 
overflow I (Fig. 49), and the feed is so regulated that 
the “ spent ” water flowing from I does not contain more 
than a certain amount (the actual amount will be referred 
to later) of ammonia. 

The ammoniacal steam from the stills is now allowed 
to enter one of the cracker boxes (by opening the cock 
on the connection H, Fig. 49), and the absorption of the 
ammonia by the acid is allowed to continue for three 
hours, at the end of which time the supply of ammonia¬ 
cal steam to that box is shut oflT and opened to the other 

N 2 
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lii>x. Tlii^ (■(tnU'iits ttf flu* rir>{ hux an* n«tw allnweil t** 
aetth* f'lr twi» mill a half In thn-n hnurn, ajai nr*' fln’n 
tiHii.Hffm'il to an alknliisf hox (15, Fio. 41)) l»y ininui.^ tif 
a lioiif (rttU| 4 ;h tlint t an hi* uiiiliT tin* valvi* N nral 

ri*a*’ii aiTuKH to tin* o|u'nin|^ in ihi* j-ovcr of B, Ah hooii 
an tin* traiinfiT is conjiili'ti**!, the Hia'inal aci*i hi*x will 
huvi* riTcivi'il auflicii'iit aiiunonia, atul ila stipjily in 
tln'ft'for** Hlnit *»ff aial thi* aJnmoiiiaeal Hfoant a!low'«'«l to 
witcr 1* ninl blow throtjoh the; rontont.s for alxml ono 
hour aftiT till' of ammoiiiii firnt horoim's nj»j«ir«*tit. 

About throe houra’ Hteaiiiiiig ar*! nceenHary in the alkaline 
hitx to eiiHttre thorougli witnration, ainl, efin.Heijuently, hy 
the tiiiu! tlie eoiitenta of thia box are «atnrat*'ii, the 
eontenirt of t!ie Heeoial liox have been tmnaferre*! to 
a Hei’oiiil alkaline l«»x an«l are remly to j*i*«'i‘ive the 
anitnoniaenl atcani an mnnt aa it ia ahut off fr*»in the lirat 
alkaline box. 

While the alkaline boxes nre being j*feanie*l, the aei*i 
boxe.H are being reeharged with aei*!, atul h» ih«j opera¬ 
tion goes on from one week's eml to another. 

Ah Koon UK the MJitnration of the I’ontents r»f tin* 
alkaline b*ix is eoinpleted, the vah'e is at one** o|M'tje«l 
ainl the eontenla arc run to the set fling tanks It, where 
they are allowed to settle for nix or eight hours, and If, 
at the. end of that time, the li*j«trr in free from any 
sediment it is eliarged int«i the c%ui|Kjratirig or I’ryatol- 
lising boxtjs E. 

After the evaporating Iwrx has Wen filhal to within 
.1 or 4 inehfis of the top, steam is turned int<» the eriil 
ami the !ic|Hor is boiled down to alamt omolhird of if n 
original volume, and alswt nine to ten hours are 
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required in order to effect this reduction. The steam 
is now shut off and the sulphate of ammonia crystals 
that lie in a thick layer on the coils and in the space 
between the coils are removed by means of long, broad 
wooden shovels and placed on sloping tables to drain. 
After all the crystals have been “ fished ” out, some 
3 or 4 inches of mother liquor will be left in the box 
and mixes with the fresh liquor from the settling tanks 
when the box is refilled. 

The crystals should be allowed to remain on the 
draining tables for five or six hours and then be trans¬ 
ferred to the drying room, which latter must be heated 
by a steam coil or other means to a temperature of 100° to 
120° F. After four or five days’ exposure in the drying 
room (during which time the mass of crystals must 
be frequently separated and turned) the sulphate of 
ammonia should be quite dry and, after all lumps have 
been broken, ready for packing into bags and delivery 
in the market. 

The latter part of the process could be greatly 
cheapened by placing the crystals as they are taken 
from the evaporating box into a centrifugal dryer 
fitted with a bottom emptying arrangement like those 
used in sugar refining, and the contents of the centri¬ 
fugal dryer could then be emptied into a hopper that 
would feed a revolving cylinder. The cylinder should 
be about 12 feet long and 3 feet in diameter and 
provided on the inside with a snugly fitting spiral 
steam coil, the strands of which should be about 3 
inches apart; one end of the cylinder should be about 
3 inches lower than the other. The slanting position 
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«it’ fh(! rylindfr, tu^j'thcr with j|,H ri»tju'y iiiniiMii, will 
cau.Hc llic, sulfilmta of niunioiiia »‘i(f«*ri!i*' it t]ir<ni;ih tin- 
lioppt'i’ at. the Iti'jh fii«l to frav«'l hIowIv !«iwai’<!- tin* 
Iftwer f!i(l, aini hy tlu'tiine tin* lower «n«l h< riai hi'4 the 
Hulpluiff, will not. only la* jicrfertly liry, hut will «!'*<< Ik* 
free from lumjiHiltie to the tuinhlinj' it woiihl he ,'4uhj(-i t«'«i 
to in the eylintier. To eoinplefe the nrrnnp'iui til. the 
lower etnl of tin* eyliieler nhonhl he jilaeeii over a hojije r, 
from whieh latter the ha oh eon hi !«• filhni •juieker nn4 
hy one third of ih«* lahoiir eni}tloyed t<t do that i.vork at 
the present time'. 

With n projierly desioni-d drying plant one man fur 
eneli ahift hlay and nijihu euidd eitidly aUejjd to the 
eryatalli.’.saliim, ilryino and pnt’kin *4 of ail the aniphate 
of aininoiiia Inniefl out at any one «»f the Seofeh %vorha, 
and, if Hindi aji appiiratn.H an almve deHerihnl were put, 
inh» tjHc it wonhl pay for itnelf in a very few months. 

Ah the vaiveH on the. aeid eraeker hoXoH are Hifnateil 
ahont 4 to (» inelnm above lint hof fom, lliatfieplh wonhl 
of ecjiirHi; !«»et»ine. lillml with the Hetth'tl preei|*ilalert if 
the lH»xeH were not landodienily eleant-d hy raiHino the 
plug that eloHi'H ihi! hole in the euntre of the «liHlii'«l 
hot tom an«I wanhing the HettfinttH or ** iinid " down into 
another ernekiir hox kept for the pnrpwe. After 
eient eraeker hiixen hav« l»een waniied on! to fill the 
“mild" i’ranker Iwjx the nmtwtnineal ateani is luifna! 
into the. latter, the rnHulting liipior ia «etfleii and 
nmeli of it an poHHthlie i» run to the Heftliii}^ lanliH. 
What iH l(Tt in this la>x Hhoutd then he washeii with it.H 
own volurrns of water, Hteanied and wfiled; and i!ie 
clear Holution having Won run to the Hottling hinkH, the 
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residue left in the box can be removed and thrown 
away. 

The settlings from the 'settling tanks should be 
treated in the same way as the settlings from the acid 
cracker boxes. 

After the evaporating boxes have been running for 
a week or so, the mother liquor will become decidedly 
acid and the crystals of sulphate of ammonia will then 
be exceedingly small and hard to dry. Therefore the 
acid mother liquor should either be transferred to an 
alkaline cracker box and steamed, or else allowed to 
remain in the evaporating box, and be rendered alkaline 
by the addition of a fairly strong solution of aqueous 
ammonia. 


Chemistry op Sulphate of Ammonia Manufacture. 

The chemical action that takes place in the cracker 
boxes depends, to a certain extent, on the kind of acid 
used. 

“ Sulphur ” Add. 

If this acid is used there will be no need of settling 
tanks, and only one cracker box will be required, as the 
acid does not contain iron and arsenical impurities, and 
therefore there will be no precipitates to settle out. 

Recovered “Sulphur" Acid. 

In the event of this acid being used, a separation of 
oily bases will take place when the acid has become 




i 84 MINRKAL OILS AXD HY VSODirtS. 

tliurouglily iicutmliHctl l*y ihf aniniouiiK'al Htf'snit. ani}, 
con.Hcijiuenily, it will In; intcmHiiry t«* h!!<»w !hi' rontrnt-s. 
of tlu; ('.rat’kor liox fo nettlii f«tr nii'l n li-iH <<i uvo 
huuM bffort; drawing it oil'; ami tu jintvidc a l <•!^n^•''U"n 
i«t(» wlikdi lli(! ImsoH I’aii hi- run aflrr iJa* !itjU>*r hiw 
been drawn <df. 

J’i/ri(tN Af’i>i. 

This acid, an wi*. have aln-ady .m’fii, rontaiiw iron 
and arwiiia iji .Holnlion. 

All nnnnonia walor from lln* rrlorl^* rontainH mori* 
or Ic.sH md[diur in tin* form of jHuljdddo of uimnoriia and 
Kuljdmrctli'd hydrogfii, and wli« n tlm n»itrnoijiiH'<d t4oam 
in lurnt'd into tin* ai’id t-rai-kor iKtxrH a ronj^idi'nibli; 
volunin of Hjjl{>hurftli'd hydrogim la »’ouai’'|in‘Utly 
nvolvod, 

Hnljilnirottod bydrogen jiri*fij»itatf?« armnic from an 
ami Holntion. 

Prct'ipifatoil Huiplndf! «if arHonin in !»y an 

alhalhu' aolution, 

Hulpburottod hydrrigpn priTipitaioa irm from an 
alkaline Holutioii. 

From fh« al«*vo if, must bp ovidptii llmf wln fi a 
pyritoH a<'i<l irt iwal it jk nb><olnt*'Iy tmvmnty to n’*i' 
Itotb an add and alknlim* rrai-kor Ikix, if lt*»(b of tbo 
aoidn itnpnritips am to bi* oxlraftod. It in ul«o »inb-ni 
that ihi; arHotiio ia pmei pita toil, by flip aulpbnnilrd hy- 
tlrogorj, in tin; fwid oraoknr }»ox. and i}«ih 
th« contc-ntH of tin*, lattor fwing W'flh'd for fhmt' botirn 
bpfori; boing tranafrirmd to the alkalitw in wliioli 
Iatt4!r any arHt;ni«!al prccipitato would la; rt{-di>wiiiv<'i|. 
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We have seen that iron is only precipated, hy sul¬ 
phuretted hydrogen, from an alkaline solution; therefore 
if the ammonieal steam were shut off from the alkaline 
box as soon as alkalinity was reached it is quite plain 
that little or no iron would be precipitated, and that, 
consequently, it is necessary to continue the process for 
an hour or so longer, in order to allow the sulphuretted 
hydrogen to precipitate the iron. As the sulphide of 
iron precipitate takes longer to settle than the arsenical 
precipitate does it should not be settled out in the 
alkaline boxes, as such procedure would necessitate 
increasing the number of those boxes, and an increased 
expenditure as compared with providing the cheaply 
made settling tanks. 

Itecovered, Pyrites Add. 

This contains oily bases as well as the iron and 
arsenical impurities. Furthermore, the iron which was 
present in the original acid as ferrous sulphate has 
(during the passage of the acid through the refining and 
recovery processes) become oxidised and converted into 
ferric sulphate. 

Sulphuretted hydrogen reduces ferric sulphate to 
ferrous sulphate. 

Sulphuretted hydrogen will not commence to preci¬ 
pitate iron until the latter is in the ferrous state. 

It is plain, therefore, that when recovered acid is 
used, the ammoniacal steam must be passed through 
tke alkaline boxes for a longer period after saturation 
tkan in the ease of the original pyrites acid, or, other- 
"wise, the whole of the iron will not be reduced or 



MIM'.RAl. OHS AM> /iV I'RiAA‘i‘iS. 


I.S6 

fonijih'tcly (■(jnvrrt(*il into .Hulpliidi', nsnl in tlsat l aa- 
the liijiinur will nut Hctlh' {trnjii'r!y. 

Krum the foreffoinj^ if will liuve ln rii that 

h«*Hi(it!H iif»xi(>iiM ffjisrH an<i .■>lea!n h'iu'i ulf 

throtijfh the fruiiici'lidii.H .1 ami K (I’iy. 4*J), a lari'r 

of ainimmia in tlm Haim’ tlireiiiita iiiu,«f iil=<if hike 
place (fruni the alkaline huxi-M), ami if fh'’:!e t'a'*-*, hi-., 
were pasaeil in nmler fiiriiaeeH ami iairn!, it inn r«':"nlf 
in a larue hws i»f ainiiiDnia. In njaier In prevent tlnil 
loan it in eviih-nf that the vap'ini'M from the eraeker 

hnxert f<hnn!il he led haek tn, and hneed inl«», the ret«»rl !«, 
<*ither l>y the une nf a aleain iiijeeinr or oilier ,*niitahle 
apparatHH. 

If arHenii: ia |»re,Hi‘nt in fin* Hijunr that ia eviiporated 
in eryHtallwation, it xvill ^dve the aniphate an ohjee- 
tinimhle yeilowinh l•l)!our. If iron in pri'ia nt it will 
givi! a reddiah-hrnwn eohmr. i^lnre or !••,%* liaai-a an* 
alwiiy« pri'W’iil in the ervwtaJlirted Hnljihnte if recovered 
(leiil in iwed, and invarialdy givea the jndjibate « jn'eH' 
liar diangreiaihle iHliiiir, Iwaiilet* a redilWi eolonr, which 
latter la’cnimta more prnnotim’ed thi* longer tin* Htilfihate 
JH kept and i5Xja««'d to the air. 

Two galloiiH of ammonin water eoiitain enough 
aiilphiir to preeipitftte the whole of the nraenie and iron 
0)ntfuned in one gallon of Tw. rerovered arid, and 
HH ono gallon of this latter will neulrali^e al»out |gd 
gallona of ammonia water (containing the etpiiviih ni of 
500 graina of aulphate of ammonia pr gallon), we w e 
that the ammonia water eontaina alamf aixty firncH 
m mueh aiilphiir aa ia nctsfiwary to pr**eipitat** all the 
araenii: and iron, and therefore there m no fxvtm* for 
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having any of these impurities in the crystallised 
sulphate. 

The vapours leaving the acid cracker boxes contain, 
on an average, 3‘8 to 5’7 per cent, by volume of 
sulphuretted hydrogen; while those from the alkaline 
boxes contain 0 • 1 to 0 • 7 per cent. 

The reduction in gravity from 63° or 70° (for the 
acid) to 44° (for the saturated liquor) is due partly to 
the absorption of the ammonia gas and partly to the 


'Scale ai'Indhjcs. 
? .3 


Fig. 53. 


fact that the volume of the acid is increased about 20 per 
cent, by the steam that condenses in the cracker boxes. 

The oily bases separated in the alkaline boxes should 
be run to a storage tank for liquid fuel. If properly 
burnt, a ton of oily bases is equal to fully three tons of 
coal. In order to get the best results, it is necessary 
that the bases should be injected into the furnace, and 
two very suitable forms of injectors for this purpose are 
shown in Figs. 53 and 54, which are designed for work¬ 
ing with 20 to 30-lb. pressure steam. 
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MINERAL 01 IN AND liV-rRODVCTS. 


Thf! Hl.rt‘np;th of arid uhwI in iIuh iiiuMufnt furf i-t»»{' 
importnncii. If too weak, it cntnilH a lar”«« i for 

Htcam in order to (dfwt the cvaixtration and rryH!»dli.^a 
tion, and if too hItoho, ihe Kuljdiate will i ryf'lalli.'**' oui 
in thi: wttlinjf tnnkH and raum* tnudde. 

Experience law .shown llmf 44' Tw. is the niO't 
Huitalde Htren"th for th<* sulphate of ammonia Ii«|uor 
tiiat i.H run to the settling latiks. Thin ofavify ran he 



Fw. 31. 

easily maintained, hy earefully watehing and rrgtdiiliiij' 
the oj’avity of the a«’id ehariii'd into the arid rfaeker 
laixes. If reeovered ludrl is tised, the streti«4!li sliotild 
la* ritf’Tw.-" if original pyrites {uml is tiwd.the strength ^ 
should Im! FO Tw.— whiidi is mjiiivnlent to iul Tw. in 
reeovered aeid, ns tlm lighter gravity tif the latter is *l»c 
hr the preseina? of the oily bases. 

Tlie strength of the ammonia water rereived front 
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the retort department is liable to large variations. The 
quantity of steam used in the retorts of course regulates 
the strength of the resulting ammonia water to a large 
extent, but if the quantity of steam used is the same in 
all cases, then the strength of the ammonia water will 
vary according to the seam of shale or form of retort 
used. As some seams of shale yield twice or three 
times as much ammonia as others, the water from some 
is correspondingly stronger than that from others. As 
the Young and Beilby retorts yield from three to six 
times more ammonia than the Henderson retorts do 
(from the same shale), the Young and Beilby ammonia 
water is consequently three to six times stronger than 
the Henderson. On an average, the strength of am¬ 
monia waters may be said to be 550 grains of sulphate 
of ammonia per gallon from the Henderson retorts and 
2000 grains per gallon from the Young and Beilby 
retorts. 

As regards the spent water overflowing from the 
ammonia stills, we have seen that in the case of the old 
form of “ boiler ” still, the blow-off water contained as 
much as an equivalent of 100 grains per gallon, but in 
the case of the Beilby still, the figures usually vary 
between 18'5 and 35‘0 grains per gallon, and if the 
stills are carefully and properly watched there is no 
reason why the figures should exceed 25 grains. 

One of Beilby’s ammonia stills of the size shown in 
Fig. 50 will distil 7470 gallons of ammonia water per 
twenty-four hours, and will require about 360 gallons of 
water in the form of 20-lb. pressure steam. 

On an average, a sulphate of ammonia plant uses 
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about IHOO ojillou.s Ilf wator in ihc ftu’in of L'M lb. jirc.^- 
Huro Htcfun par «till jut twctify-ibur ImurH. 'rbi,'» 
th(‘ Ktoam ua<*<l tor all jturposrs, aui’ii HlillH, I'vajto- 
rntorH, tlryirij' tuioinrH. kv. 

Dry Huljiliato of niniuoiiia afliT b«*iii^ thionob 

a airvi- !u\}j llw. jmt cnbi*’ foot if tlto 

liifaHun* i.s i«lmkrii whilr bfiiio tilloil, or iM lb.«. if tlso 
moaHun* ia <illi-<! without ixhaliiut.'. 

iMfllioil.H of lii-tiTiuiniiiL' the fstri'iioth of unnuonia 
\vah*r ntiil iTyiHtallioai .siiljihato *4' amiii<»nia are fully 
itcrtrribcii uiicltT the hcaditij' “ Laboratory." 
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CHAPTER VI. 

DISTILLING DATA. 

The life of the various stills depends greatly upon 
the treatment they receive at the hands of the stillmen, 
the quality of the oil distilled in them and the quality 
of the iron used in their construction. 

If the Stillman opens the furnace door and draws the 
damper leading to the chimney too soon after the distil¬ 
lation in a coking (= crude, heavy residuum and soda^ 
still is finished, the current of cold air passing around 
the still is very liable to crack the heavy east-iron 
bottom, and, therefore, before this means of cooling is 
resorted to, the red heat (of the coke left in the still) 
should be first reduced by blowing steam into the still 
for four or five hours. These stills usually start to 
crack after about the 100th to 150th distillation, and as 
these cracks are usually small or short, they can be 
easily and effectually repaired by placing a patch of 
wrought iron over them and securing the patch by 
bolts that are screwed into holes that are first drilled 
and tapped into the cast iron. The joint between the 
cast iron and the patch should be made tight by the 
use of a mixture of black oxide of manganese and oil. 

Table XX. gives the life of the coking stills, or num¬ 
ber of months they are in use until their condition becomes 
so bad that they have to be replaced by new ones. 








i*ij MINHJRAl OILS 

Tii»Li XX, 


Maiiiii *»f HUH. 


At*Ti»jCr- 

i4 III 

I 


•A“t* 

mh’.\ lldv.l.n 
bU\r, 


< *ril*ki nil 
Ilmty , 

Bcwlii . 


Ilnforr !!if» tVM* <if f4<'^ii|ii ill tlii» .H!i!i;4, |}ir! lifi* %vmi 
vi4T iiiiinh f4ii*iirr in I hr mmnml iif nikr? 

Irff ill till* itfill iilui 

In i!ry fiff** ihn .Htill. Hm* r«-n.H*iii why lln* 
rr;44titiiii liiiv«* II Iif*% nfi4 llin n l*iii*n»r lifh 

tlmil ill** rrtuh* nil hIiHh* hrriUi^r fiir tirf4 f!!i"|ii!|4|i liit'irr 
lill’il fill’* h‘K‘4 rnkr fJinn I hr lulirf ilo, 

llm Iiliiiillli! nf fiiniir*! $|| |}|r r4in%y|l III 

Tiliih* XXL* nu*\ llir Wri^ll! «ivr|| fhr llir Hnilll l4llk ill 

Illilllli4 |!||! iViiglit nf llir rjilirtlir ill llir? .Hfill, 

T^mm XXI 
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The life of the light oil stills is many years, and they 
practically never need to he wholly replaced, as they are 
not subjected to any very excessive heat, and, if properly 
looked after, an occasional patch on the bottom or a new 
bottom once in a great while is all that is really neces¬ 
sary. 

The quantity of steam used in the various distil¬ 
lations is shown in Table XXII., and is expressed in 
gallons of water. The pressure of the steam should not 
exceed 20 lbs. per square inch, and it is important that 
the pressure at the boilers should be kept steady, as a 
fluctuation seriously affects the running of the stills and 
the quality of the distillate. 


Table XXII. 


Name of Still. 

Gallons of 
■Wator per 100 
Gallons of 
Distillate. 

Crude (tlirouglioiit). 

14-3 

1 (from start to 850 sp. gr.) 

10-0 

Ist stage ^ janisli) 

14 'B 

2 ud „ (throughout). 

10*0 

3 rd „ light „ . 

10-0 

„ „ heaYy „ . 

14*0 

4 ;th y, ,1 ..... 

15*0 

1 (from start to dark colour) . 

15-0 

Heavy residuum < . . . - . ^ 

^ 1 ( „ dark colour to finish) . 

20*0 

Soda \ .... 

20-0 

v( „ 860 sp. gr. to finish) .... 

25-0 


O 
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'raltli* XX IH. .show.H t!i<! If'ii'fUi of a (listillation 
flic Ifii'jlh (jf tinio iho lijflif <iil .stills ari‘ foil, 
ra|iarifios of iho .stills ninl tho aiiiount of fuel roiiuiro.d 
to oli'oot tho ilisfillation, ainl, also, tin; anionnt/ of fm*! 
roijuiroii to rniso stoani for u.so in tho .stills, to nm tho 
jtniiijis hikI Wiirtit tin* tank.s oontainin*' tho heavier 
flint illati'S, .hjo! other intonnntion, 

I’flRsst'HK STn,t,.s. 

It has Ifoon seen that witon art «til is diatilhal very 
jilmvly it is ileeojupweil with a hreaking up of Iho 
heavier or hi^h s*|«'eitie. gravity oils iuh> lighter or 
lower Mpeeitie sfiavily oils ; if this alownesH of distil- 
hitiffd is eonplef! with hi|»h pre.ssnre in tho atill, tho 
deeiniijmsitiffii that fiikes pjaeo is ornatly ineroiiHOfl, and, 
ihen forf*, if v%'jih enst*»niary heforo Huitaldfi outlotM worn 
fmiinl in the tinirkel for pr«Klnefs that- w'oro t.o»> heavy for 
ifnniitij* oil tiinl too light for itthrieaiino |>urpi»Hort, to 
iHsti! them in pressure stills and eonvert them into 
inarketahle prislueis. 

'I'lie st ills Mse<l for this {lurpose wen; made of boiler 
|dal«% eylindrieal in form, ihhI plaee«l horirsmtally over 
tlie fiirnaei'. ()« the n|*js*r side of the still was riveted 
It done* of alwmt tl feet in dinmeUT and 2 feet 
i; inrijrs high, an«l pro%ddeil with iieouple of large hnntl- 
hffles »»n »*p|sisife fpiarters of the aide ami a swan-neek 
(leieling to the ejimleiiser) on the top. A 34ne,h lever 
safety valv«' was attaehed to that |s»rtton of the still 
* fiverefl hy the dome and was weightcai mt m to maintain 
a eiven nri'ssure in the still. 




I 


j//,v/avi/. oils Axo sr nsoAi-rs 


Till* Hi ill !iiivin<4 Itin-n riinr^fj^ti iiii4 liM* fir*' 
flii^ di8li!!i4fi*»it ili«l nut iinli! lli** 

furainr tlii’:^aflry vnlv*\ ai^i wUrn ihal pfr-^-nf^* 
wm rtiirhial, fill* viijiiHir-^ ini** anii 

thfil pllSHinl llirnliyh th** I'm'iili-lu tlu^ »-u|i4«ii'^ri\ 
Hip i^filla wrrr ii.^iually run iMi4*'r a i^f .|m l!<;i, 

{■H‘r Hpunrr iiirij wluui uv\%\ !uil fii'iii:/ in n-** a l«"%v 

iiiniitliH fin* jiri‘:4Nur«* wn:^ 4y>’*“4. mni rv’4!nii*iii 

wa.H iiirn*a..'*ii*4 \vit!i iIp* afi«* lli«^ ■mIiII iiiifil tin/ 

.Htilln iivm* ton o!*i l^r r'-afV^ wnrkkn!. an*! Iiii4 !«♦ }«/ 
r*‘jiliin‘i| by iir‘W liir prrH-nnrr wim liinilly «nily 

8 llr^. piU'’ jfir-li, 

Uil;4 lif H4h In 8ra'i i^¥Hkih' |/m%‘ity 4i.:4i}lr4 

fw^v" iiiiiif*r n «.»f -Ml Ib;4, |«»r Hf|fiiirr iin'li irill 

yii44 h(l fu 70 prr nf mi *iil tinili'^r .^jw-r'ili** 

flTiivily Ilf Worn If iW of iwo nf 

i^tillH iir«^ inO'^ iinotlp^r .'‘^till ii!i4 ili.'iiillril 

iiinirr 40 |irrHitiir«* tln^y will yk4«l finoilirr 8 to 
HI {HT rmif, (rillmiliifpil fill !ltf» riri||iliii! riily 

Knw I lull a liiiirkti- Iiii.h Iwani fViiiiiil for 
iiinfliiilr nib till’ tlblillfititni b imf. f4« i'lfini 

ri*Hiirtrf| In. 

11 IliivH Itiani rliiinirfl liifil t-lir* .^'liiiip i|i4 l}nit^r 

I'llliiilIII’* 1 frnrii ^l-ilb mn •ilifaiin^4 It)' 

lifig tlift nil tifi tlirniigh ii frrf liiylr If fln^ 

nil tn III! ilktillial m%rn ii IipiiA^y liiliri^'fitiiii* iiil, flu* 
nf rfiiikirig tin* %ni|M»iirti rim-* 11 fi*r| tfian 

l|.»lllll lilfiVilf* ttlf!y «»nllkl tfi tJift rii|i4r||^'rr tt'iiiil4 

Mirfly rrmtilt irs mim* nr Itglil «ii luinif fnrfiit'4* b»it 
llie mdmmm, bm miglif fmliiniily In* rx|p^rfri{, fisilt^fi k$ 
mwm my itpiimiMi* ^Mtm. iunrniiit nf rrurlin^r '* (imr 
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uu (inlinary nfill) whi'ii tint still whs snjiplifd with (li(i 
irntdf id’ nil cliartfcii into ju'cssitn’ sf ills. 

The cMiupanilivc rcsulls iVniii (listilliiiji; an oil 
tliruiiyli l!if«'n!uiuu aijil ihrotioh fhi* oriliiuirycontiociicm 
ftf a sfil! uri- '.'ivni in '!’h1i 1<' XXIV. Tlti*Hpcrifio gravity 
uf flif oil rharifo.i iiif<» liolli stills was HI5, an<l the 
iliMtill.’itioii u;»i fi.iitimioi! until hotli hulk H[K*(‘ifi<’. 
oraviiii-s wcif ■''■K'l, with tin* msult- that tho still fitt.c<i 
with th«' ordiiiury ooiinootifui yiclih'd 2 pc'rcsnit, inon*. 
ilistilliit«' ill,'in ill*' still lit tod with f lu: colmnii. 

TjiBf.K XSIV. 






Uf, 


*4 F.. * ‘ ' tyf Vaitonr, F. 








lOH MINERAL UILR AND D\‘PKODVCTS. 

(’j»NTINi:ors 1 )lSTn.LATt<>N. 

Htnulcmm, of lh<* Broxlturn Oil Oom|mijy, 
a continuouH distillalion iippamtiw nim* or li u 

ycfim ajjo), wliifh of thrw Htill.n (.Hiuiilar fo 

lif'litoil «tinrt)<-oani‘<’tcfl top-tlu-r hya HuifnUh* arrnnoi'- 
inent of pijicH, aiul tlu* HtillM witr “art” «o that 
th« oil flowcil from <iiu? t<» fha ctihtT luic! maintHin***! 
a cartain *iivi'ii li-vol in cai-h Hlill. I'lu* funmrii liri'H 
wiTfi HO rc|^ulati'il (hat <wh Httrm’iiiii" at ill wan kipt 
at a hi'.'iit'r laaii than IIh* proviojw oiia, ami in that way 
tlia firaf Kfill (i.r. the atill that r»'«“»'ivcil tho fi'fil) dw- 
tilloii «iirall tin* ciil that wmiM va|M»rw* at tin- li'm|H*ra" 
tun* of that still, and tho r«’sidm' ‘•onsiniitly passi'd on t«» 
tha tH'Xt still. whiTc it vajsaisi'd as far as tin* Inati of 
that still wotjhl allow, and tlion piissi-d tin t« tho fhinl 
still. Till? ts’ni|H?ratnrn of tht; tliinl still was ntii sntli- 
(dontly hij^h hi taiko tht*. still, and tlm stfiini of ri^sidunni 


ha oil fed ts» the still starts to hoi 
t is ijuito plain that if this .I?.*!® 
ilsfrated in a still where the lerni 
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there must he a sudden evolution of light vapours that 
will be so great that these vapours will mechanically 
carry away vapours or oil of a very much higher boil¬ 
ing point and specific gravity, and, therefore, a proper 
fractionation or separation of the light and heavy 
vapours cannot be accomplished. 

If stills of 50,000 gallons or so capacity were used 
in place of 3000 to 5000 gallon stills, there would be 
no need of resorting to continuous distillations, and far 
better products would be obtained. 

Condensers. 

The area of the condensing surface of the condenser 
worm and the diameter of the coils largely aifect the 
running of the still and the quality of the distillate. 
There should be sufficient outlets from the still to allow 
of the oil in the still being kept in contact with the 
heat for only the shortest length of time necessary to 
ensure a proper separation of the impurities intended 
to be removed by the distillation. The condensing 
capacity should be sufficient to allow of the still being 
run at a maximum rate without causing loss of vapours 
due to imperfect condensation, and, in order to ensure 
this, there should be 1 square foot of condensing surface 
for every gallon of oil distilled per hour for heavy oils; 
l| square feet for burning oils ; and If to 2 square feet 
for naphtha or other very volatile oils. 

As regards the size of the condenser worm. The 
internal area of the cross section of the worm at the 
inlet to the condenser should be 0*05 square inch per 




200 


MI^KRAl. oris AX/) /,'}■ /•A'(S/<rr/.V, 


gullmi <tf (liHtilluti? }n*r hour, or if tin- tiislsllalo nui nl 
thi; rnlo of, nay, 200 jialloiiH pt'r hour, the of {]}>• 

worm nhoulil ho (\/^^ ““ ) 0'1<I2 iin ln'i in 

inU’rnal diamotcu’. 'I’liaf nhouhi hi< routijiui*<i for 

uhrnd-(uic-thircl the lotal loiij^lh, ami fhra roilmi .i fo 
2j iiifhfH for tho nc.vf lliint, ami to 2 iiu hi .H for lla' 
lust, iltird. 

Taiii.k XXV. 
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necessitating altering tlie condenser, and it also allows 
of the still being pushed (i.e. run faster than usual), as 
is often necessary in the case of the still starting to 
leak, &c. 

The quantity of water necessary to effect the con¬ 
densation of the oil vapours and cool the distillate to 
any desired point, can be calculated by the aid of the 
specific and latent heat figures given in Table XXV. 
For an example, we will suppose that we have 1000 
gallons of 756 specific gravity naphtha to distil, and 
that the distillation will be conducted at the rate of 
100 gallons per hour, then :— 

1000 gallons at 756 specific gravity = 7560 lbs. 
The latent heat of vaporisation of 756 naphtha 
= 133-5° F. 

Therefore (7560 x 133-5 =) 1,009,260 thermal 
units will have to be extracted from the vapours in 
order to condense them to a fluid of 175° F. tempera¬ 
ture. The condensed fluid (i.e. distillate) has to bo 
cooled to 60° F., and as the specific heat of the 
distillate is 0*5104 (water being 1*000) the amount 
of heat that will now have to be extracted will bo 
(7560 X 175 — 60 X 0*5104 =) 443,741 thermal 
units, therefore the total thermal units to be extracted 
will be (1,009,260 + 443,741 =) 1,453,001. As the 
distillation will take ten hours, the number of thermal 
units per hour to be absorbed by the condenser will be 
145,300. We will now suppose that the initial tem¬ 
perature of the condensing water is 50° F., and that 
the temperature of the overflow will be 80° F. As the 
specific heat of water is 1, and the temperature of the 
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water will he riiineil HO"', i^arli |«*iiiii| tif will 

thc^rc’fi^re iilmf^rh HO tli«*riiiii.l miii 

iheriiml uiiitH have to he iih.^to^hril, -r MO ) 

4849 !!m, 4H4 *9 gal!oii.H) of mailer |ier liHiir mill he 

reqtiiml 

The ahtn^e fij„nir«*i4 lire hiineil oit the immimplpm tluil 
the hoiliii^ point- nf fle^. nnphlliii %i'oiihl U* I7ii R 
t-hroiij^iMnil. the fliHlilhition, hiif of Wf»iilii 

not he the imm% iinil more m-'iiter lliiiii lie* iihovr^ ii|,nire-H 
eiill for m’ollhl he reqilireii. AI-ho, It r'OliilellHrr ill lender 
pfoieet in it.^ Ilf'! ion owino t.i* ihi* woriti iiiore 

or leHH rovereii with ilf\* iiiifl iiiori* Witt4*r will 

he reqtiire«! fi|^ohn in l-hR ; liowr‘vei% the ii|"i|iriixi* 
mute ijinititity of wnler re«jiiire4 efin he lirtmniip^l 
near miongli hfr praefienl jiurfaeam hy eiiliniliitiiig lei 
iilaive mill iJien inldiisg 10 imr eeiiL 
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The figures in Table XXVI. clearly show that the 
agitation of semi-refined naphtha by air is out of the 
question unless a closed agitator is used, and the con¬ 
nections to the air-pump or “ blower ” are so arranged 
that the latter draws its supply from the top of the 
agitator, in which case any vapours passing off in the air 
would be returned in the air delivered from the pump. 
The loss is considerable even in the case of the once- 
run oil, but by the adoption of the arrangement above 
suggested could be entirely prevented. 

The author would suggest, in the event of the 
expensivoncss of centrifugal agitators standing in the 
way of their adoption, that the agitators be provided 
with tight covers, and that the whole of the air supply 
to the blower be drawn from the top of the agitator. 

Table XXVII. has been prepared for the purpose of 
showing the length of time the various grades of oil are 
agitated and settled, and how much acid tar is left in 
the oil that has been settled for different lengths of 
time. 

Recovkrkd Acid. 

About 90 per cent, of the sulphuric acid used in the 
treatment of the oils can be recovered by pumping the 
acid tars to lead-lined tanks and steaming them with 
open steam. 

The length of time that the tars are steamed depends 
on the quality of the steam (i.e. a good dry steam takes 
longer than a “ wet ” steam) and the gravity desired 
for the resulting recovered acid, but, generally speaking, 
six to eight hours’ steaming should be sufficient to 



n/is AXI) 

rrihiri- ilir *if tlji* itri4 in ii:r Tw. Wlp^ii tin* 

ili’tiir**il hii.^ \m*ti ulif-.Hiiif'*!, tli** in ■hIhiI 

«4l» tip* rMllfrnl^i uf !!i«» f-iillkn In mI!!*% iiiii| 

lilti't liliV »»iK * tli.’it 'niiiip**' Iiii.m 

lirrli .Hkiliilii«»4 «»f lilpl jniliij>i*4 In !l|i» liijlliit fill'! filliln 
fill* iii'iil in rrady fnr tinr hh Uri'nv«*p*<l Ari«i 

A tll'« ^«*V EllV. 
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pii||.f|itirir iP't4 l^ft in tip* in*'ifl»*4 •ii'i4 tinii 

|pirti*«ii i'iitifnit. r*nfinti=<"fi'itivrly rii*«'*ivr’rr4» }*iil ili** 
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riiii rmtly lir }iy ii-rplifyiii^ tli«^ n*f»iii tiir willi 

fill ipTI iIpiI %‘i 11 III! i'wiiy 4«**'*iiiipii^-^r4 

riirii|wjiiti4. *Yhy l»y iiri4 

f}ir*iiiyli tilt* mplii tiif, iiri4 «.« turn n ii'ri^ulrr 
iiftiiiity f4r llip mth-mm ll■ri4 fli«ii f^r tin* phrttuh^ tlm 
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fill' (liri'i'ti'111 in«li>‘nt<'(l liy tlm arrow) liy thi*. jffara K. 
'l‘h«‘ two i uiiiKotioii i (I uial jl into the,<’HHtiiioH K, 





an«! tl}«' josnit* wrfo tis'hf i»y nuaiiw of I'lantiH iiiul 

pa* kill? Th«* liii-llioil of Working; was to firnt fill tlm 
rvUiiik-r with tar« ilir<»u}*h llu; fork K to tlu; 

h« is*ht I, ikfJi, having art 

tiM" «-y'!in<i<'r in moli>»n, pa.^ 
rarlt<*j|j<' a* kl fc'*’ »*» lhr«»»«ik'k 
ihr « ijoii t# a»i4 iillf*w it <* 

|.» r'-'j-iti*' fth«'rontn-r- 

fjojl H t*' a rliilJlIlry. Th»! 
pirn !n t<ir woia ill tliia way 
with 

la-ran.M* tli«* ryliti*!rr fr- 
vol%-r 4 I Ilf l.'ir W«.f» kr|»l fiill" 

atoiiily •lown thronyli tlw m»« »» utruiinw (a» 

kI»ow n (tt .1). Tlif »fi4i{if4 li«|iior wnw ilmwii off tlimugh 

tiif fiM'k K. 









.'os ()//.s ,tx/f /.’5 /'/»’( >/ri 7. 

Kruiii fuiir to Hix hi»uw wcro ].n*iifni!ly Hutlii’ii ni i<» 
ofloft tint f’ouvcr.Hiitn of th<‘ Hmla tar, iui»l, ns oio' o! ihrf 
cylindfW wan l•a]ml»l^‘ of launlliito :iaO ojill.,it:= .if i.tr n! 
a iiuio, tlut fit}tuoHy of tin- ujijt/tra! us wnH iioiii MmiU f.i 
1400 oalloiiH of Hoiia fur j«*r t unify-four hour.* nllott uio 
funplu tiiiH! for charoiiio nial <li.si'haroiuo. 



Kw. ST. 

An im|irovi*i| whIji maivrry a|»{HHi»ins is shown m 
Fi|?. i>7, in u'hif’h tin* |owi*r A uw f*rovi4i'«j s%jih iln* 
jK'rforntotl plafi'M II, mnl fin* iMi«la far < irr«iiii« t| hy 
tin* ptiiiiji t', whh’h IiittiT ilii’W iln supply from fin’ 
laittoiii of tin* toWf*r, nn»l (linohiir^wl if fhrmiyh Iln; 
<!oniic«*tiim K, in at tin* t*ij> of tin; townr, tunl hh tin; tar 
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tltiwn thi’dii^'h ihi* {HTfunitufl jilntc.s, it canH! in 
♦'onlui’t with cnrhuiii*’ arid ”iih that, wua trriirratrd by 
ahtwly lairiiittir rokr ill tin* aiuall rtinmce F, the nci-.c.H- 
.‘■arv draiiyht far which latter whh HH|(j»li(*(l by the 
ci»nii('i!i<iii (! bfiiift cuiitinued info a tall i-hinmey. 
Thi i ajtparal ns wai capable of handlinij; 1 tiOO gallons of 
;toil.'i far per twenty four hours, niul iliti coat of working 
wa^ vi-rv inueh h ai than in tint <-ase of tint eylindcr, and 
al o the brat cost was greatly in favour of the tower 
aj»|M»ratufi, ;M may l«‘ mteii liy the following figures. 


£ «. d. 

cyHn'lcr cwtnplete . . . 7f> 10 0 

*’artwlw «ei4 t'*w gwwentkir . . . 10 0 0 

Knuifiw ((^iiuhitim!) . . OR 0 0 

Total . . I GO 10 0 

£ ». d. 

Tii*«r.I'lH 0 0 

(tiirlwnie *ei4 pn gimefstor . . . 10 0 0 

Tump . ..GO 0 0 

Total . . OH 0 0 


After the soda tar had laten treat4Ml as above, it was 
|ium|*»‘d to a tank ami allowed to 8ett.le for six to eight 
lioufs. after which th«* jihenolH flint rose to the surface 

rilF litifl lit tlif! liiiiiifl fticil Mkimtre 
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• Bmla (U>\ 

Thii rt*<’(iv(»ry of th«' Hucla fruin tlu* wmIsi I'nki' ri’Kult ini' 
from till* Hoda (liHtiUationH in rradily awompliKh***! Ity 
piliiio till* ooki* ill hrapH, Hfttiiiji; lif*! to it and allowing 
it to htirn to an h.hIi. 

Tliw proci'MH ulioidd la? condui’li'd on iron plaP'.H ninl 
undiT a f'ornijfntcd iron i?!n‘d. ho that thi* anlii'H may ho 
profocti'd from wiml and rain until they oari la* frans- 
fiTi’cd to a lank and wuHliod with wntor. Tin* wainry 
Holntioi! after lieinix Hettled free from any of the innol- 
uhle anh in mixed with the eurhonuU'd iiipior from the 
Kodn tar. 


Tiikatmkn't of Wastk Watkii fhom thk Wouks. 

It niUrtt have iH'eotne apparent to the reader that a 
viiry hir|fe volume of wat«*r is daily lined in the %‘ariona 
proei'rtseH through whh’h tlie oil, &e., liave to pann, atnl 
that an oil work miwt diai hartt** a large voluine tif 
wante water into the rivera or aewera in the vieinily. 
Aa it irt a |»nielienl impoHHihility to prevent leak * from 
variotw oil pija'a, kv., and aa Hueh leakn invariahly find 
thi'ir w’ay into the %va,Hte water eondnitm, it in neei'nnary 
that an oil work shouhl 1«? provided ^vith a main trap, 
into %vhieh all the. draininga of the work ahould he led 
Iwfori? heing allowcal to i?«r?aj«? into the river or pwldie 
Kewera. 

Tin? pro{«*r eoiiatmeiion of atich a trap w ahown in 
Fig^. f,H, f»y and (50, and eonaiata of a lirkk and eurneiit 
atruKturn A (the Uip of which i« level with the ground) 
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Fraa 58, 59, 60 and 61. 
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iliviili**! I^y th«* %vfi!l.^ B mvl iiii,tfiir** *4 

mill nil }|fnvi4 ill |,|irnu;4ii ip“*’Miii|«ifiir4 

Iiy fi f'*i*rtiuii mtmuiii nf ili«» Nil ni^it 

llirmi^li flu* iir<4i«*«l njw"iiiii4;< I4 

tlir %%‘iill i \ Imv^* tn tip" jiipI fiiir nil 

it iiiJiv fit ill IpiM ill i'UH}iiii-'V-iNii rmi atnnn tlr i$4 1*1 ilnf 

uiriu'il ujM'jiiitjL!« in lh<‘ n» »;dl (li), iiji<l «iji, tiutil 
thf wjifiT Jiinilly linvvii HiiVsiv F. By 

mnkiikj Uic \vnl< r iiti <iin<l t*i%*iri}( it 

|i!»‘nty Ilf 111 wliii li In* «!«• it H<i itff ji<jt l<t K'jiniM* 

j^utlii'i* 11! <'nir« III un% tin* «>i! iin«! lAnIrr) tiff<-r h 

ii«»wsnv(»r4 <»»»% t* ii'Im !<» h< l[» aiiv «»il ii muy t«» 

Ut ih'* j*Mrfww}j« ijri* it i»» tjlf tlifiiiigli 

tlin winging II, I«'ii4iug I** fin* H 

in fill* }!«!«}»i li llnit fin* wnlls* I* 

iimI In* riinfinuwl nji high rtnnigh i<» miw any 
|i**ri*«*{»tilih* rnrmiit <»n lln* ainl. in fa*f, lh«‘riff 

alwflM i«* rt ilwlan*'** wf rt l»» ? llw nf 

llii? Walk «n*l tin* tiij* of tlin trap. 

If the walla (’ ar** ntnitt«*«I, m «lwwfi in Fig, Gt, « 
Inrgn nmnimi of «»il will ihroiigh fo ih»» otiflnl F, 
Im’I'iiiw thff oil ill attaja-fwioM in th»» wal^^r will Iw 
friat t«i fhiw thttitigh from own pii*! of lltn trap In tlni 
nthfr, IW iliown l»y tin* alraigbt arrowa, iiinl only lln* 
lighlwf oila will riwi in iIhj aurfam. 

Tlj<r BoUiition t'«imiiiiaifiiii’ni ntr rJsi*r«’*hng!y 

jwrtirnlar wft rtgartJj* ilt» wai^r into lb® 

fivfia, An., and iiw|»i?r'i<»w jaiy frr«jw*nf vrni/i^ to ibr 
variotw work* U» m* tbat lli® law i* |ir«»|»prly iilatyei 
Th« vpit Ilf nn« of ibm? inii|a*-i for»* !-'< llo* Baihgatm 
work in th© ikya wbpn Ifcp laio damr^ Vwing w«k in 
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mn.Ht ant then;, led to an ineident that Young 

wjiH never tin^d of ri‘<;itiMg. The itiapec.tor in f[U(;Htion 
thougJit he ilcteefed the tuate of piiralHu produetH in 
the Htniil! Htri'Hin tluit fhavesd past tlie work, and imme¬ 
diately HHW Young in regard to it, and, ae(;otnpanied by 
the latter gentleman, went hack to the lower end of the 
weirk and again taated the water, ami invited Young 
to <lo the HHine ; hut the latter deedined, and suggested 
that they should walk up stream, and that the inspector 
shfjuhl taste the water at some point above the work, so 
as to make sure that the Bathgate work was to blame. 
The in»|a‘etor considered that a fair proposition, and as 
they walked up stream ho kept on tasting the water 
anti always finding iutUeations of paraffin prorlue.ts, and, 
finally, as tliey roumled the haso of a slight hill some 
distanfto altovo the works. Young ext'kimed, “ Tlicro’s 
the source of the paraffin prodmds you ttiste." The 
inspwiter looked in the direction Young indicated, and 
iccing half a dozen very dirty hxiking miners bathing in 
the river iwineludcd to let tho matter drop, and, further¬ 
more, did not bother Young again for many months. 
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fflAITOl VIII. 

I.AlSOUATtMJV. 

Thk witrk •I'tiH* in hii «n! wnirki^ m tiHnnlly «»f 

II vi‘ry vari«**l i lirtm«'f**r. from llii* «»il l«i (In* 

«if (In* vnriutin ilii'mirnlH, A«’., hw* 4 in, ninl liiu 
liy-priHJiirtH ri»Kultiiig (Iw tmnmfiirtiirw «»f filinli* 

iiiln. 

Till' Ilf twting thi? v«riiitt» |ir*iiliirl«« will rirwt 
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otlipr oil wtnlnijung u lur<;o nmoiml, of wax, thi^ author 
would advi.st* tlur followinjj: iiudliod ad<tpt.c(l ; 

A couplo of iui'hf.s of a loll" f h(U’tuonict.ct’arc, 

dipped into the heated oil an«l then «|uiekly held in a 
nearly horizontal position ladAvej'u the Ihuitih and fore- 
linoi*r of huth hainlH and alowly revolve<l, while at the 
KHiiie time the poHitioii of tlm tlierniotueter ia eonnhuitly 
ehaii|,'ed, }4o that at ojin tinu! the huli> ia wrmewhafc lower 
and then aomewhat higher than the other end. The 
adliering «dl will hang as a long horizontal glohulo 
from the tinder «i«le of the hulh, ami is prevented from 
tlropping olf by the wnstantly rocking and revolving 
motion of the thermometer, which motion also ensures the 
oil Isdng uniformly eordcAl hy cimstantly oxjKtsing fntsh 
portions of it in a thin film on the upper side of tlio 
Imlh to the (Msding action of the air. Eventually, the 
glolaile will common<» to thittken and revolve partly 
with the bulb, and finally Imcome so thick that it will 
remain stationary in whattivcr pewition the thermomotor 
k held, and its soon ns that point k reached, the tem- 
p<!ratur« must be quickly read. Solidifying points 
taken in this way agree very elcasoly if ordinary care 
is exerriised and there k not too great or too little 
tlilfcreneo Is'twcen tlio temperature of the air ami the 
aolidifying |a>int of the oil—tho diflbronce shoulil lie 
iifamt iO'* to 20'^ R 


Sktonci Point. 

The name of this test is very misleading, and a far 
more appropriate name for it would l>e ’* Cold Tost." 
The test can lat made in two ways, to suit tlie nature 
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<tf t litj oil tolio tCMt<ul : if tin* oil inlif'lit rnlniirr'i, hri^hl 
and fnu! from itu>iHlim?, « of nhont '1 iia lu H of it 

is |Hinrj‘il intjo a toHt lul»u (altout I itn’h in !»y 

(♦ ino!u'« loiifj) nrnl u lonjr hullMal th'Tmojiu'trr linvinn 
hw'n placed in {he oil, the ttdM* in immersed inn freezing 
mixture. Ah WKin aa ihe oil lina aolitiiJted llje tula* ia 
removed, the outaide wijM'd ilry, and then held up in 
front of a window and atirred with the theniioineter (ua 



ahown in Fig, 02) until tins Iiwt trwn of eryalnla db» 
iipfseiira, when tins hsttijasratiirw in init»il. Tliia wjwrtttiott 
aliould la? «s|nsiiteil, and »i»«3*nd nsanlt ohtaiiwstl ia tins 
netting jioitit or wdi! tisat of tlio oil. Tliia melhoil of 
working given very ooneordntit reawlta, tttid ditfi'ient 
ojxTalorH can e««ily agi^ to within half of a degree, l»ut 
It ix fiimt eiflential that there iU] be no tnoblure or 
air hnbhifs in the oil, and, to pwiveut the liiller, it it 
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«i?c(wmry that the oil }»e very eurefully and slowly 
Htirred, 

iA>r dark-c;oI<mre<ioilM, Hueh hh presHii*! and untreated 
oils, the method is as follows:—A. small heakisr (about 
13 ineli in diamettT by :i inehes dtH^p) is fUh;d to a 
•lepth of about I inch with the oil to be testecl, and is 
then plaeed in a freezing mixture and stirred with a 
fhermometi'r until the surfmxj of the oil becomes 



“duHcd” by crystals of wax. The Iroakor is tlum 
removed from the «a»!itig mixture and held (as shown 
in Fig. 63) in a giMwl light, ami its contents stirred until 
the last trace of crystals disapp«»m and the surface of 
the oil is fjuite bright again. With a little exjH?rionfto 
and practice, different operaters mn easily agree in 
their results to within one degree by this method of 
working. 

HkI.ATJOM BKTWKKN TkhT and FBItOKNTAOK 

OF Wax. 

The author made a large numW of determinations 
of Iht-. arnmifit of wax that was contain«i in oils of 
ililfcrcnt c.oid tests, and the averag<^ of the r<»ulte are 
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in Tiihlo XXVIll. Tin* *)i! iw«*<l in iiinkinij tin* 
dntnnniimtiiniH wiw an H90 uil nf 2<» F. r(4«l mid 
tlus Wax UHcu! in raiHin>£ the was tin* wax whirh 

ladiinga to that grniU* of oil (and whi«'!i laid la i n ri’iuovi d 
by pressing tin* cnoli'd H9(> InUriralingoil di>*iilia!«'K and 
hail a nndting point of lOt! F. Wo si(» hy ri f«Trn« *' to 
till! tahlo that an oil of :{;i ’ roM tost rontaiiiH I ’ 477 pi r 

more wax than an oil of g«i lolil l« t4, or fhai an 
oil of tttJ.y '’"Id tost oonlains O'pfii! ja r irnl. inon* wax 
than an oil of :i;{ rold lost, atid so on. 
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Fi.A}«h 

Thom am t«o itiAtiy mcthmla of taking tho flaidi 
jioiiit of oib to allow of lh«ir all lioiiig mfiarnwl to hem, 
Binl themforo only the generally ailoptod iin?lh»ab will 
rwivc notiM. 

In dctomijnuig the floeh point of bttmittg, and other 
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(•HirijKimtivfdy low-fla.shinj' oiln, nn apparatuH <l(,‘Hinjnc(l 
!»y uiu! known u.h fhi; “cloacd t(wt” \h aliintHt 

niiivaraaily um-il. Ahcil'a apparntHH coimintH, in gciinral, 
of a Hinail inntfil •■up (provi«l«;<l with a cover) whicli iita 
into an air hat it i^nrrounilctl iiy a wafciir Ittifch. 'il'lic water 
in the wafer Ifalh in heatcil Pi a t’crtain * tenkfavrature 
ata! imp!tr(>^ iin iic/tt to flu* air (eonlainial in the air 
hath), aiul the latter iiiiparta heat Pj the oil, 'I’he oil in 
thuM licateil very aiowly (tlte, preaeriheil Kite being I® F. 
per minute), juul at every riite of one degree in tempera¬ 
ture of the oil, a Htnal! alitle fitted to (he cover of the 
oil Clip ia |iii!Ieil on one aitle, ami a flame of the size of 
A la'ad ia juliiiitted to it jxdnfc jiwt below th(! opening in 
the eover. If the oil ia mdliciently hot the flanio will 
ca«i«j ft alight flash P) crona the nurfaeo of the oil, and 
the temperature at which that takes pia(;c is the flash 
fwint of the oil by the Abel or iilosed Pjst 

In cletemiiriing the flaah jjoint of lubri«*ating or high 
flushing oils, the “ ojam ” test is usually enijiloyed. 

In order to make this test it is mdy ncoessary Pj 
have an o|s«n metal f cup about 2 inches in diamePn* by 
2 inches deep. This cup is filled P> within half an incit 
of the top with the oil, and a thormometer having been 
siwjwnded in it, a small argand flatnc is applied under- 
neatli. The oil must he heapsl veiy slowly, and about 
fifteen to twenty minuPis should Im Ptken in raising tlio 
IciiipcratHre to, say, SOO® F., also, it is ahm>hifccly noccs- 

* If th« iMii {leint tif the ait is very tiigh, the lomperMtitro of tho 
wafer mu«t tie iiighcr ttiim for iow-flasb poiaf oils. 

t If tbem sm mj joiata titey mttsf bo brsswl, as ordluary aoMor 












ViscaHiTY. 

Tlie vi«(M)Hity rppresi'ntrt tlm iimount of “l«:Miy'’or 
vimnwiicm that «ii oii has, ami it w tkt«rntini‘»l S»y 
flo! UH«! of difkrinit aj>{M»ratum*« in cliffi'ront wuntrba. 
B. Ut!<lw<KKrH viwotnoter is the Ktij^Usit titniulard iii- 
«trnntt*nt, while (I. M. Hayholt's ia the Atnarieaii, ninl 
Eiigler'a the (krnmn atnnthird. 

The m«th«al of ‘lotermiiiing the vwcosity hy any of 
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Min»*rri! «*f tht? Hnm« f^ravity oftim vary 

linvitly in vincHHity, iinrl, iw thn Idgliitr tho visctmity 
tin* i|tiitniiiy of (»il iwuiiUy »h niituusHury lulnii^ate 
a |»iv»*n tif marhiiHTy, it ia to thri iiitertwfc of the 

«’onH!»m<'r l«i t»uy hia oil l»y tho vianiwify tont nitiior 
than !>y th** t»}i*riJjr gravity wh»h hittvr t4»8t is, at 
prr8»*nl , tin" on*' nti oil is usually vaUiwl hy. Howevor, 
it w»in!«l h«! uiiwim? to ^»iv«* jirufcTctioc U» an oil on the 
Htri’njtrth of tho visriwity «»iily, m th« vimmity k eon- 
MidiTahly l»y the roUl test of t he oil, and there¬ 
fore ih*’ test sluiultl always k! <;on«i<lere(l in 

^•«!Ul«•*’ti«t^ with th»; visi;o»ity. By referring to Table 
XXIX. the relation la'twcen cold test and viscosity will 
kt plainly seen, and it will Im notieeil that thc5 liighor 
visi'osity »»ik are affeeicnl t*» a greater extent per degree 
rise in e*4il teat than the thinner oik 
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Ilie higher iho e*ilil teat the more wax there i» 
preaent in the oil, and, »« wax w an exwediiigly l>atl 
Itthriaint, it alaodi to reaeoa that if there arc two oik 
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Ilf fhiJ saint! vis(!<iHifcy to fhoosn from nntl tht* cohi tfst 
in one t’lisf. is live or ten tleorees higher than fhe t>lhfr> 
the lower tjold test oil shtmhl Im selwteii 

Numerous machinoH liavc Is'en ilesigneil f«»r 
timllt/ testing tht; luhrieating tjunlities of an oil, huf 
tiu! results ohtuinetl from such inachiiies are of little or 
no value to the user ttf luhricnfing oils for the reason 
that the hearings, kf., in those niaehines are ns |s>rfe( t 
at it is possihle to niaka! them, wliereas the Iwarings in 
use in nulls and shops generally have some little flefeets, 
and an oil that would answer well for lulmcaliug one 
journal might hi* useless for another, ami therefore if tho 
user wtiuld ti-y three or four dili'erent grades of oil, and, 
having determined whic’h one gives the l»est results with 
his machinery, wotdtl have the eohl test ain! viscjwiiy 
of flu* oil of his I’hoice eareftilly d«'fermined ami see 
that future deliveries of oil j’orrespmdetl with them* tests, 
he %vonld save oil and wear and tear t«» his nmehinery. 


Tabi,* XXX. 
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An oi! that will act as a first class lubricant on cool 
jisinials is oftcii perfectly useless for hot work, such as 
lubricating steam cylimlers, iin<l Tabhi XXX. has been 
prepared so that su! iih'a fjf the variation in viscosity 
<lue to changes in tcm{)crnture may bo formed. 

Kt.TiNO Point. 

The melting |»*int of a wax is the tomperaturn at 
which the wax *-hanges from tho molten to the solidified, 
cfuiilition, ami the fletermination of that temperature is 
generally made by taking advantage of the latent heat 
of sidiiUfieation in the following manner. An ounce or 


lierature of tho wax will constantly and gradually 
diminish until the wax commences to solidify, and 
shortly after solidification has commenced it will he 
noticed that the temperature will remain perfectly 
stationary for the srmce of a minute or two, and that 
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In «l(‘t«‘rmiiuiig the molting jK»int. of Hf<-itritn' if will 
Ihs noti<u!(l that tlio tomjM'mtun! will rotuHiii f«f«tirtiimy 
for ft uliort time, ami tlnm Htart to riw, and iiftor rising 
nnywhorf* fr«»m .'i" to 15'^ F. (lu-oordiitg t4» tlu* gra,!,. ,,f 
thf, HtoHrine) will remain Htationnry for Home time hefitn* 
Htarting to fall again. Tin* melting jaiint in lliin rn»i' 
in tilt* teinjHTatnre reetmletl after the inereiiry etiinnm 
hftft tinwhefl r'miuj. 

In the. manufiietiiring huaineaa it ia ronatantly 
neeeHHary t<* mix waxen t»f tlilfereni melting fa»intn in 
onler to aujiply the «jM*i-ia! melting ptiint waxes often 
ealleil fur. Tht^re in no tliflienlty whatever in ealetilating 
the tjuantitien of any two tir more waxen of kmiwn 
melting pointn neeennary t4» give a wax of any inter¬ 
mediate |it»int, ami the ealeulationn an? tmMle an follows: — 

HnpjMiw! loot) Ihn, of nr>|' melting fn»int wax 
were, wanted, and that the melting |ioint#i i»f the w’axen 
in ntoelc were 120 and 115, Then, llfil — llh = l|, 
and 120-l!0| = 3|, it will Imi neeennary to mix the 
waxen in the proiwrtion of 11 jiarta of 120 aiid 3| pnrtn 
I IS inciting {mint, *>r, 300 llw. of the former t»» 100 lla*. 
of the latter. 

In the maniifactnre of eandlen nteariim in often, ami, 
in fmtt, generally, unefl in wlmixture with the wax, but, 
in thin iwe, the melting {mint of the mixtiire of wax 
and ntearino iminot Ins ealeulaUn), an nteaiin© ha# tho 
pwiuliar property of lowering the melting ^ant of tie 
mixture to, in loertain eanen, even Wow the melting 
{joint of either of the ingretlienti uwdl. Thtrefore TaW«i 
XXXL to XXXVI. have been pre|«ifod {niid are tho 
reiulto of many oirdtU iktemiitMtiottn) tn order f4j 







MELTING rOINT. 


2*5 


those who roijuirc mixtimss, of wax nn<l Htenritio 
«*f iiiolliiio poinlH to make the mixtures without 

”011)0 through the hihoriou.H {ir<M‘.e.s.s of «letermiiiin” the 
ma'oHsary iii’oportioiis hy makiu” up “ trial mixtunis.” 
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It i,H jmii'f jrnlly f«» priw n ru«t!<il liiisfur*' 

(if oil mill wnx Ht hs !<• oiijiiin n rru<li' .'''hI*' tli»i i> 
citlh'i'ly frfc fi'im oil. iimi an n ronwiumT n oni wi4» 
to liiiy oil 111 fill' jirisT of wa.v, lio w Malurally »l»-. iroiN 
of knowin*! how inu< h oil tli«* i-m*!*' wax !i«' !•< laiyjjo* 

<’Olllitill 5 . 

Till* j«'ri’rjifaoj» of oil ill was i?* »h'fi*rinifi«‘i! l»y 
faking /»U<) grains wiighl of tin* pnvih'rc*! wax iil a 
ti iujHTatur*' of fi(< K. Mini (al!«’r ing if Im Iwitji !a%o 
j>ii'i'i*« of Htifii aii«l four |)i«'i fH o| hlolling naja»r iilul 
^•ll^lo^iillg fill* whitio ill an iron rino (;»| iti>ln<« inj*i4«‘ 
ilifUin*!or) info whii h a }ibloii snugly Jif f*, iail.jri iiny ji 
toil prrwiira of it «-w!. IJw.) p'r !4<juar«' iin h tor 

It Hpiw’i* of fivi* ininnU'jt. Tin* Iona that lli** wax iOinlain.a 
hy la'ilig Hu)»j«a‘l«l to tlii** lr«afln« nt in •■nlh’«l “ oil/' 
Sojni! I’rinln waxitu I’oiitain a rcrtairi niuo!iiii of ilirl 
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Hi ii f^•!npl•mflU'^‘ of F. t!it: fillor muHt; hn iiUowiid 
l<» <'iiu! and then !«; ro wfiylii'd ; any incrcuHn in wnight 
rj’|m»H«‘ntH tin* ijunniily of dirt inr.nnni. in tin*, wax. 

Waikh in Wax. 

In ord«*r to di-ft-nnino tJtf jht rent, of water, otu! 
pound **f tl}»’ wax alioiii«l Ik* incite*! aiul p«)ur*al inU* a 
• ofiii al f<liap«*d «*ip|M'r atill, and the top of th<5 hUI! 
nhonhl ln' *l>i!«i*d by a <'*»rk t** which ia fitted a h*mt 
ojiiw tl*'Ii%i'ry tube about 2 r«a*t lon*^. The. atill in tJuui 
oi'iilly hi'nicd until iii’iirly all the water han *liKtin(*.d 
otf, Jind then the temp«'ratur<! ahouhl he raiHcd tei Jihout 
2i»0' F. au<l maintain***! at that until the. water **.e.aH(!H 
t*i *lrop fr*»in tin* **nd **f th** «leliv<*ry tub**, ’^riie water 
liaA’ing 1 k»«'ii caUjL.'lit in *i tar***l hi*ukt*r in widj^luul an*l 
the f«!r*ieiitagi? caleulale*!. 

A auilabk; atili f*>r thw piir[K>8« in *m*s tnado of 
I'itu'h thirsk *!*jpp«»r, having a liianuster of 7 in**.h<!H at 
tin* bi*lt*»m nnii 1 inch at the top, aiul a {Mirpendieular 
hi’ight of ft iiudu'A It ia better t«> have the Imthnii 
iltahe*! I *»r | an intdi. 

BiJitNiNu Oil. 

Tint burning »»i! pr<«lu* tH ahotild of ttourso lie rngu- 
hnly t**at<til [>hof<iim!tri*;nlly, an*!, in the event of an 
*int#*id*’r a oil l»*ing wnt for duplntation, it w uIh*) «<*,*;*!«•• 
mrv t** *I**U'rininc, Waidca the HtMuifu: gravity, flaah, &e., 
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lmrn*»r whili; tlm »>ji in Inmunx in n hniip, nini if 
nriM'kling is hi’iinl it ih a Hur<* iiulii’niinn 

«>il }ia« liwn lininhctl hy a treatminit, whi*r<'af< it 
iitiiw'in hi'ari! it in un iiuliciitinii thiil tlit*«»il vvhh 
with II ilintillution. 

Tin? winijiarativi! illuininating {kiwit nf 
frartioiiH from tin? thinl ntagn oil alillH w | 

Tiihit! XXX vn. 

t*«i,k xx.xvn. 
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(JoMPc»«isi»R» cm Mixii> OiiA 

Both hiiming mt\ lubricmting oib »f iniii«r«l wrifiii 
»ri' mixed or ** wnnpounded " with ** fatty ” (xpjip- 
mhle or *nim*l) oil*, resin oik, mintml wiwpoandbi nod 
(mmetimea with jsrafflin wax. 
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Wax Admixture. 

The presence of wax is easily detected and the 
quantity estimated by cooling and pressing a small 
quantity of the oil. 

Fatty Oil Admixture. 

Fatty oils are readily detected by boiling quarter of 
an ounce or so of the oil with alcoholic soda * for 
twenty to thirty seconds in a large test tube. If as’ 
little as 2 per cent, of fatty oil be present, the mixture 
will become a gelatinous mass on cooling ; and if larger 
percentages are present the mixture will become gela¬ 
tinous or even solid while hot. 

When the presence of a fatty oil has been detected, 
its quantitative determination may be quickly made by 
taking 50 grains weight of the oU, mixing it with about 
500 grains of silver sand, and then adding an excess of 
alcoholic soda and evaporating, with constant stirring, 
over a water bath until all smell of alcohol has been 
discharged. The mass is then to be thrown into a filter 
and washed with small successive quantities of gasoline, 
ether or other very volatile solvent, until a small drop 
of the filtrate ceases to leave any oil stain after being 
placed on a watch-glass and evaporated. The soap 
produced by the saponification of the fatty oil by 
the soda is unaffected by the gasoline, &c., while the 
mmeral oil is quickly washed from the sand and finely 
divided particles of soap, and, the total filtrates having 
* Saturated solution of caustic soda in absolute alcohoL 
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ftiu-ji pluticii in )i farml flnnk um! ihf huIvi ui (»'.» itlni* , 
kv.) nlitwly ('Vn}K>rat«*i}, tin* aniuunf nf inim ral ki! i< 
liy waiyiliiny. an*! th« liiiw« rn it * 

weight Hinl tht* weight uf thi* *»ii givi * 

tin- lunomil of fatly oil. 

Tlu! mi.Hon for utltliiig naii'l to llsr orijiuial oil tw i<« 
pravful, tilt! Hon[» from fortning in a ina*^, ami ili«* 
caiuHtiuif. Ktirriiig of tin* oil, «iml am! aloolioli** no«lii 
iluring l•VHjH»rH^ion in ljia to i nHiirc tin* jwirikli’H of i^osip 
lasing in u lino .Hliifi* of iliviaion. 

limin Oil Atlmirhm. 

^rh»! jiri’Hi’in'o of roain oil ta Itoaf *|i lrr!«>il hy vigor 
oiialy rultliing a atimll »jniintily of tit'* oil iH twro n iii«- 
{iiiluiH of ihi; liniMla itinl lhi*n iinii'kly anu'Uing it. 

Mimral Cant/wnW* Afimlrtniv, 

In orili'r to »lr't<’rinin« whftlam a muifral f‘oiiip»ittml 
i« |>rRJtt!nf in the oil, it w rjtaa'aaiiry l« lak** a atiwil! 
♦jumitity (nlamt 25 to 30 grnina) of the oil nml heiit it 
In a |>latininii mieihle until tin* whole of the volatilii 
matter haa Iwen hurnt ainl the re#»»lfingeohe con«nnie»l, 
if any anh reinnina it ia nmlmihteilly the minerol 
iMhilterant that this oil h«a la’en *' tliieki‘ii»'»l '* with. 
The niintiral ** ihiekentstm " that are mwt eonnnonly nm*i| 
are tlici iltsiiratea or obalea of iihmiinA am! h'lnl, fail 
the natttre of the mineral *3111, of winpw, la* easily 
tlotenniadl hy timtitig the alaive aah. 
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Testing Ammonia Wateb. 

The ammonia water from the retorts, and also the 
spent water from the ammonia stills should be daily, or 
even more frequently, tested. 

In order to be able to make the determination of 
the amount of ammonia contained in these waters 
quickly and accurately, methol orange should be used 
as an indicator, because it is neither affected by the 
carbonic acid or sulphuretted hydrogen contained in the 
water. The strength of the water from the old vertical 
and the Henderson retorts could be accurately deter¬ 
mined by merely adding a few drops of methol orange 
to 50 c.c. of the water and titrating with a standard 
normal solution of sulphuric acid; but, when the 
Young and Beilby retorts came into use, it was found 
that the actual yield of sulphate of ammonia was far 
short of what the laboratory determinations showed it 
ought to be. Careful investigations disclosed the fact 
that the Young and Beilby ammonia water was rich 
in oily bases, and the standard acid being neutralised 
by these bases caused the laboratory determinations 
to point to the presence of more ammonia than was 
actually present in the water. 

As the bases were present as carbonates and sul¬ 
phides they could not be removed until they were set 
free, and therefore it was necessary to add sufficient 
soda to neutralise the carbonic and sulphurous acids 
that held the bases in combination, in order to set the 
latter free, consequently the method adopted for testing 
Young and Beilby ammonia waters is to 
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^f/XEHAf. (U/S A.\/> (iV f'Ett/A t'7 ■. 

Tliki* 100 v.v. Ilf !hi* wjiliT, H!l«l will «.I «■ ••. ‘4 it 
HtHitcliinl tiunna} Hmla Huliitiuii, nii«i .<*> < '*. *4 

rpfiMiHl iiHjililjiit, Hiu! almkf lli<* tnixiuri* vigormt Iv !«»r 
thrcH* iir four nunutfH. This Iri'iiiuii’nt in ih«* 

Imwi's iwnny s«*t fret* liy th«‘ wsht, awi t<»k« » inl«» mmIhIiuh 
l»y !h<< fiHjihtha, anil afl«*r tin* nuxtiir«t has !«»r 

iivi* or t<!n miiiiitfs, HJ «»f tin* wali’r ari* «lniwn off 
atiil tilratml with arid as nlsivi? iiUim'anra ladnj* niad«% 
tifrnursc*, for tla? standard sisla solut ion that wiw uddr*l 
to till* watrr. 

Trsting fhr watrr in this jaannrr r«*s«ltrd in tin* 
usual atfrwunrnt la'twwn lalioratory and works rrsiilts 
whii'h always diffrr to thu rxtmt of half a js»iind of 
Hulphalr of ammonia js*r ton of shah* that amount 
lH iii}» tlu? nianufai-turino or working loss. 

TKsTtmS Ht l.fllATK OF Ammoma. 

CJoinmrrrial sul|>hutr of amiuonta usually rotilains 

24 |Hir rrnt^ of ammonia (N II,) as uguinst ihr thro* 
rrtiral jsissihility of 25 | pr rrnt. 

'Fha strrngth is drtttrmini'd l»y jilaring, say, otir 
gnimmi* of tlm siiljibatu in a glass flask filfr«l with a 
safrty funnel and a delivrty tuW, whirh laltrr dips 
la'iirath th« surfa** of a standard sidphiirir arid Miltitioii 
rontnined in a eoniral Iwakrr, 50 <*. 0 , of waOr and 

25 c.»:. of a 64"* Tw. caMsy« mala miliilion an* now run 
into the flask through the funnel, and heat is a|iplii»»L 
After the contente of the flask Iwvn latrn grntly biiltng 
for half an hoar, the rork holding the funnel and 
delivery tulie is looiened mifliriently t*» allow a little 
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of tile steam to escape against a piece of moistened 
■turmeric paper, and if tlie latter turns brown the boiling 
is continued until the steam causes no discoloration 
'vvben brought in contact with, the moistened paper, 
and which is evidence that the whole of the ammonia 
bias been driven over into the acid. The amount of 
acid neutralised is determined by titration with a normal 
soda solution, and the percentage of ammonia contained 
in the sulphate is calculated from the results. 


Sulphate op Ammonia Liquoe. 

The variation in gravity of sulphate of ammonia 
liquor due to temperature is given in Table XXXVIII. 


Table XXXVIII. 


Temperature, 
Degrees Falir. 

! 

Gravity in 
Degrees Twaddell. 

Temperature, 
Degrees Talir. 

Gravity in 
Degrees Twaddell. 

40 

48i 

130 

43| 

60 

47i 

140 

43 

60 

47i 

150 

42i 

70 

46| 

160 

42 

80 

46i 

170 

41i 

90 

46 

180 

40* 

100 

46J 

190 

40 

110 

44| 

200 

39i 

120 

44i 
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Till* liniliiiji j.iniiil Ilf mi nil i'H tly* r.'ifiifr -if 

wlliril till’ Vfi|inliri 4 fnriii iill4 imm nil In. lii^' rMiiifi n^rr, 
Ah till* nf ill*’ %’iijintir^ 

fill’ iliHlilliifinti Illi 4 J|i'< liir liMiliii*' |»Miiit nin 

Hilly hi’ 4nf«’riiiin<'«l hy iiniiiiy \em\u tA'iwu' iif iii«* 
riiHiiiHii! fliiif. fill’ 4 r«i}i *4 4 i^iill:iitr‘ 1*11111:1, if ik 

nliviiiiiH flint iiiiy viiTUiiUm in ilmiunrr t|i#* 

flllllf’t' Ilf flit* /‘ilill I'H'hI til*’ |Mi|||| wiirr*'* lir-- 4 t 4rrrji Ilf 
4iHfillii.|«’ mill hn Hmii, will in n r'nrr«t;fjiHii4itH.f 

viiriiitinii ill ill*’ hniJiiin jutiini imlnl, lAir if 

till* «!iHliiiirr llir* H-lill iiipl till’ jMiiiil tr||ii"r ftir 


iliHfilliitn run fitM- m%m in 1 * iiir|ir,i4 in rifiK* pim% iiii4 
*14 iiirlirH 11 $ iiiinllniy it tn |iliiili llinl hy llir I hr' 

diHfillitlr IniH I rnvrlliil tJir 4i^tiiii«*r nf m4 iisr-lpn I hr 
f-PlIIjmitlin* rif llir ViijmilfH ill ill** infill will hr liiylp^r 

llillll wlirfi tin* 4iH« 
lilliitr 1|I|4 Iriivt4lr4 
*»lily II itir|iri4 fitni^ 
f«»f liimf It 

i# Urr'rMMmy tliiil. 
II #tiiii4itrfi nf 

ilill iiiifl rfifitii*if»tiiiiii 
ultfltljli lit«: 

Tile Lightlpiiia^ Oifii* 

tflim«*ii#||rr?4 iUf* liir 

ftii4 ni icliw 

itill aliiiwii in Fig* 61, iit ilnttwiiiiiiig the l*i*iliii|| |«iiiil^ 
i;if ciiliitiinilW tli#iti-‘-thi^ »lillH mfi rii#tiy iiiipfr s#r 

iH>|iiftl ly ilwlew iti «i4tiitiJie 
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I Ip* ! }|priii«*iiis^t«i‘ A (Fiji, IM) k faHlpniMl in tho 
tiiiriiiiriiiliir^f tiilir II }iy llip nirk i% ho ihiit itn fjidh in 
ill tlii* miirp of tin* iuhi* Ik iiitd hu, iiIhp, t-hat 
tlir fiiji *4 flu* liii|}i m Ipvid ilit! tiij'i (if tJii» <lplivi*ry 

liilip It. iirii%*rrv inh* H m iiiHprtpi! into a 

iirul l»y u <’iirk ho that 

I «ti I to* tiiho {hi.hI tin* «’t»rk. 

Afirr tli«’ still hijH Ih'I'ji half lilh'd, heat ih to bo 
{jonily, but imwt bo Mnllifiont l(> oauwi a 
l!n<rMU|»h <<bttllitioit, and iw Htton a« this firHt drop of 
di‘«iilbil‘* in Hoon to fall from tho otid of tho tiilto 1) tlio 
triiijHTHtiin* in iioti'd, and that tompomturo is fcho 
boiling jMitt of tho oil. 

In ib ttrtniiiijjg iMdiitig jwtinta, as nlso in fraotion- 
iitiiig oils, fill* jifiit npplii'd to tlio still should only lio 
HiiSH»-i«'»it to I'litiMo th«! distillabs to (Imp from the oon- 
d<*nsi*r, and should jun'or lie so great ns to taiuso a 
liistilbite to not in either a eontimious or inbu’inittont 
(sfn'ftm. 


IhmirifATiim or (lRi*r>K Oil 

Idle 1‘onipnny that prrMluees its own, as well as tho 
ronipany that btiys its eriidt; oil, should have frequent 
laWratory purifhaitioiis made of tho oil to see whether, 


i rudit oil is keeping up to the wntmet standard. 

The. apparatus necaissary for this work is bexpen 
sjvif and eonsists of;—• 

A eop|«r still (Fig. OS). 

A atmight tulas eondcnscr. 






,iH lUrs AXf> />}'/‘A’r»/rr/ 


All iiivi<rt<*il li'g-vifii* f(ir '* liiir*! ’ w%i!v. 

A “Hofi ” WHX pri'.'iH (Fij:. 

A Hi't of mc'trir nn'«»urifij 4 run! a f. m j-lfi,* 

Htoj»|«‘rr'il tiotili'K, lifjiki'W,»%«’. 

Thu iitill Hhown in Fiy. f>.'» ■♦f ifir }«,,iv A 

(iniwlu of iiu-h thuk I’oppr). into fh*- fop nf whirh 
j j ii< f!ii* !hr*‘a«!i «l fin$» 

li, Thr nivi r (*. vihi< h int 
ihr «’«4«-4 HO iiM I** jM'rrw 
.. li, in |■>r*»vi4«'4 with 

jIjo Itto nligliily irt|wri*4 
lioli-.H Jl nutl F, whirti 

hitl«*r ituiHl l»*» tflrufiilly 
r«'«nn’«l out «»» ihiit iho 

/ « I f t«p?r of tho hrwiw 

^ l’***k* I*** »»*1 *»«■»■«»*■ frwtiouft* 

/^ ^ tioii li4j«r li, Tho roiitr** 

/ \ of iht* fovor MltMuhl In’ 

I 4 I jiroviiliil with thr )*rjtiii.r»* 

I I f>f*»J»4ioii il, iMj ihiil, nflrr 

\ / thir «tfll hiw« i4r«li««l 

\ »ii«l th*' Kswhoi f 

Iw tightly wsrrwwl ifowii by 

.«W»>yi«8 “ *'» «>**• 

|irojflrtiott fill thii i»vrr, 
whihi th« limiy of th« »till in firnily gfasjjnl in lurlh h*iin}« 
by m iiMhibiiib The fiwirtionution tnW Iwvjng 
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li'i rli-il, in thi’u in a Huitahle iron rino Htand, 

tml tin* dwiillation otrcctcii hy uinans of citliar a largo 
I im-lt diaiiictor) Bunsen humor, or a :hineh solid 
(liime Kiefi'her hurner. 

eondenser may he eonvenienfcly made on the 
prin‘‘i|de of nti ordinary IJehig’a nondenser, the, water 
^{we heing f«»rined hy a galvaiUHod iron jacket sur¬ 
rounding a |-iiieh ec»j)|a!r pi[H*, .'J feet long. About 
t) iitehes of this jiiiw? Hhf»uid project past each end of 
the jiiekef. 

I'he itnerttai vise is nmal by wrapping up the 
material to lat presstul in a pitseo of liinm and then in 
cjinvas, and huvittg placed it lictween two iron plates 


s is hchl iM'tween the exhmdcd jaws of the vise, 
fhitn the latter slowly hrmight t-o hear on the 


suitable vewtei pliMial directly umltjr, and ns near tf> the 











J//,\7-AV// ON-S AMf /ly r/.K 


!'}u‘nu’ilitiits in ilirHiiyh ih*- , !iy 

lliruuyh / tin: iin'ilimn Ih jij;? l uini *.» <1 iUn! 

fVma iIh'hi* ilmmyh i xlm i^trxni* mhlo-r 

!tU>inu. 


'J J'li 



.1 I i‘ 






lL_"i 


t-. x/ 

n fi »'o* 

k% 




4 'Hi ^ 

Pi 

1 ; 

II 


»»»•? 


-'J -JO) 


Vm. 


If tliR **ruile till jiiirififiitioii w f« Im* !»)* («t»y 
who w witlKiuf tliR fftfilitifsji for oblAinlfig wilil 
** liriiift/' the willing of thi? jm'm nu4 wlwi ih** ■ . ■ . 
to !«» |jrRiw«!iI niAy Iw wlvuniogi'oojily «'fh**7»'4 liy fh** 
««ii of {t({ueflei] Rtrbouic; noitl, I'y^*’****'*^ *'^***^ 
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fim !m» at a ri'amutahle and tlin nnntcnte 

(if one cylinder Wduhl he Hnfliincnt to <‘imhlc. many cold 
fireaHiiioa made. 

Ah th(‘ lcm|ieralure at. which the. crude oil is 
jiieaHuml Hhould he ahmit HKf’to 150'^ F., and Jis ihti 
tctnjiemture of the variouH pnwlncts wlum measured 
raii^cH from hO' u|» to ! a(f R, it is n«(;C8Hary that allow- 
anecH in volarmt for vnriatioiiH in temfMjraturo he made 
in all caHc.s. The cfadHeient of expansion is not exactly 
ih(’ snine for l«»t h light and heavy oils, hut the dillbr- 
ence is so siiinU that an iiliowancn of 1 per cent, in 
voliinie for every 25® F., is snllieiontly corrcfjt for 


ternjsirattim of the litre (1000 C..C,) of crude 
15® R. then:—145®- 60® = 85® aliove the 
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speeifie gravity having been (li’t<*niiin»'<!, it w i»i 

a bottle, and after being (-(n^ed to nboiti !00 to l^tr 1**. 
is to 1)0 shaken for tifteen niiiinies with f* per eenf, of 
148 ° Tw. nchl It must then Iw allowed to settle for 
eight hours at a temjHTaltu'i' <tf lOO” F,, inul having 
/teen deeanted into a elean bottle (so that all tin* oil 
and no acid tar is obtained) it is to be shaken for five 
minutes with an exci-ss of (>5' I’w. ejtiistie s*h1{i solution 
and settled for about two hours at a tejiiperatnr** of 
about 100" F. The clear oil having ls*en thoroughly 
Hisparnted fronuiny soda tar is now to be meastired.nnd, 
its Hpcjc.ifie gravity having la'cn determined, ehargra! into 
a chain still. 

In making the following (seeoml) dislilbition it is 
cusbimary to introdtieo steam into tin; still by rejibieing 
the plug (F, Fig. 05) by a cork tlirowgli wbieb passes a 
pict» of brass tubing that is eontinHcd t«» the Isift'Oin of 


of heat to the steam generator wing wridenlally wit 


The (iktilkto from the start ^ the dishllktiou until 
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the bulk specific gravity reaches 750 constitutes naphtha, 
and its Tolume generally ranges between 1 and 5 per 
cent, on the crude oil. After the naphtha is off, another 
receptacle is placed to. receive the distillate, and the 
steam should then be admitted to the still. This 
second fraction of the distillate is 1st stage burning oil, 
and should he run until a drop of the distillate from 
the condenser worm or pipe shows wax when placed on 
a cool (35° F.) surface, and as soon as that point is 
reached the distillate is to be caught in another re¬ 
ceptacle, which must he capable of holding the rest of 
the distillate. The third fraction is “ heavy oil,” and 
consists of all the oil from the last named point, down 
to the coking of the still. 

After all the water has been separated, the two last 
fractions are to he carefully measured and, after their 
specific gravities have been determined, the “ heavy oil ” 
fraction is to he placed on one side while the burning 
oil fraction is to be treated with 2 per cent, of 170° Tw. 
acid and an excess of 65° Tw. caustic soda, and then, 
after the determination of the specific gravity and 
volume, it is to be subjected to another distillation 
aided by steam. 

This time the distillate is to be taken off in two 
fractions; the first consists of the oil from the start 
until the hulk specific gravity reaches 810, or, if the oil 
taken from the condenser end and cooled (as above) 
shows wax before the bulk specific gravity is 810, the 
fraction consists of the oil from the start until the first 
trace of wax begins to show. In either case, this frac¬ 
tion is termed “burning oil.” The second fraction 

R 2 
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is the oil run from the almve to tin* I'tsl of iIh* 

distillation, and is termed “ heavy oil." 

The two fractions are tf> l»e measured, and the 
Imrninf^ oil one placed on one side while the «»(!ier is to he 
mixed with the heavy <nl fnan the previous distilluiion, 
and the mixture allowed to e(«d slowly to a temjwratHre 
of about 50'^ F. 

Supposing the tnixeii heavy oils have hemi e»«di:(l 
over night, tluf now s«did mass is eut inti» pieces «»f a 
suitahle size and pressed in the “vise." In doing tliis 
work it is unwise to jitt«*tnpl to press too inueh at a 
time, and tlu! tiinss should rather he pressed in four or 
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liful only rmj to n hulk npi'i il’u; onivity 
tif KfK!, il will now }«* lu'o'M'«nry to frm’tion.H (stnrt- 
iijo witli ! 1 from thi^ iliMtiUHtioii until tin* 
liulk ^ruvity of thn liurnino nil Iihh hcfii in- 

i ri'H.^nl to Thiit hiivini4 ticnir, il wi-cmniy 

tit ii«*%v tlii' kihl flin tioii nn4 (working; liiM’kwnrcl.H) 
iwl«l tin* jirmiiiiio frarliuH to it, iiinl until itn oil 

of HHH Imlk (ijn'i-tli** "iiivity w i»l»tjiiin*il ; tlm rnutilliiig 
oil will )«> iiiilrii*iiti*i;l Inliricuting oil, Hlnmkl ««y 
fm«iio«i« or pnrl of n frin fiou In* left ovnr it. rmwl. !»o 
un*4if«nr««l, grnvity if thi! i|mmlify w Inrgo 

^•llo^|*h, im«l !«• r«‘ji*»rl*‘«l n*» “ lnt«‘rniiHUiii*'" oil, 

Tlir SI‘I fimvity Imriiing oil in now to Iw 

trn«t<?*l with *1 jjw r rmt. of 174* Tw, imiil ntnl 4 ’ Tw, 
vuwit*' nmlfl, ainl tln*ii iunxtituti'ft rnlttn’il Inirning oil. 

Tin* ni»tf«*nlo4 lti!»rii'filini 4 oil in tri*nt«’‘4 with 4 fKtr 
rniif , of 174 * Tw, nriil wml 4 “ Tw. i ntwtn* nmln, fijnl llinn 
r»'|i<»rt*'4 itn Fii»i*«ln'4 Lnliriaitiiisi Oil. 

Tin- frtiwi tin* " vijM'- '* mnl '* wift wnx |>ri*fw ” 

urn w'»'i|*ln*4 (■»« ly) nmt tin* wnighin ilivi4i*4 l»y 
*s| (to rofivnrt ilii'tii into volumn), iii»4 tin? nirlling 
|iojutf» «n4 p of oil ltn\'iftg l«?t!n iIi?ti?riiiifH«l, 

fin* waxi'iinrn fn»ji*t*tiv«4y rrjmrU'fl ttH ftaut iiinl iS».)fl. 
t''iw4i‘ ft* fllr. 


In r«Jc<iljitiii}| th»< iwfrcntiigng, prior to tilling 
upi, n:»p«»rl, it- i** nlwnyn iieNr;4sn«#.ry to itwilcD « f«w otlwr 
«lciiliilion» »l#o, for llj«? r!Jaiw*fi llmt in » litl,»nrnlory 
purilirntioii it i« inijmi*»iililn to pnws the henvy oil**, &c., 
wi<liios*t hi^uig a fompnraiivt'ly large oil 4tte 
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to absorption by the press cloths, &c. &c. On the 
working scale this loss is small owing to the cloths, &c., 
being in constant use, and only absorbing a very small 
amount of oil compared with the amount that is passed 
through them. For laboratory work it is usual to argue 
that no oil is lost by the pressing process, and there¬ 
fore we will suppose that the percentage of mixed 
heavy oils before pressing was 45, and that after press¬ 
ing 7 per cent, of hard wax and 34 per cent, of hard 
squeezings were obtained. This would give a total 
of (34 -f 7 =) 41 per cent, as against 45 per cent., or 
a loss of 4 per cent. 

The 34 per cent, of hard squeezings after being soft 
pressed, we will suppose, gave 4 per cent, of soft wax 
and 28 per cent, of soft squeezings, or a loss of 2 per 
cent. 

The above figures show that the hard squeezings 
should have been equal to (45 — 7 = ) 38 per cent., and 
therefore if 34 per cent, gives 4 per cent, of soft wax, 
38 per cent, would give (34 : 38 :: 4 =) 4 • 47 per cent, of 
wax. The percentage of soft squeezings obtained was 
28, but 4 (= per cent, of soft wax) deducted from 34 
(= per cent, of hard squeezings) gives 30 per cent, if no 
loss takes place, and therefore if 34 per cent, gives 30 
per cent., 38 per cent, would give (34: 38:: 30; =) 
33’53 per cent, of soft squeezings. These calculations 
must be carried out for the squeezings treatment, and 
for the burning oil, intermediate oil and lubricating oil 
from the last distillation. 

The following is a most convenient way of reporting 
the results of a laboratory purification. 
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Purification of. ... crude oil 

Received from ..... 


Purification of. ... crude oil 

Received from ..... 


...... 

Refer¬ 

ence 

No. 

Sp.Gr. 

Grade of Oil. at 

^ * ume. 

1 

Crude oil . 

2 

Once-run oil . 

3 

„ „ after treatment with 5 per cent, acid (148°1 

Tw.) . f 

4 

No. 3 oil, after treatment with excess of caustic soda\ 


(65° Tw.) ./ 


No. 4 oil, after distillation :— 

5 

Naphtha . 

6 

Burning oil (1st stage) .; . 

7 

Heary oil . 


Burning oil ;— 

8 

let stage burning oil (No. 6), after treatment, 2 per cent.\ 


acid (170° Tw.), and excess caustic soda (65° Tw.) / 


No. 8, after distillation ;— 

9 

Burning oil . 

10 

Heavy oil . 

11 

Burning oils (Nos, 9 and 16), after treatment, 3 per cent.l 


acid (170° Tw.) and excess caustic soda (4° Tw.) . / 


Heavy oils (Nos. 7 and 10) cooled to 50° F. and pressed :— 

12 

Hard crude wax, M.P. . . . , containing ... per cent.\ 


of oil ./ 

13 

Hard squeezings . 


No. 13 cooled to 20° F. and pressed :— 

14 

Soft crude wax, M.P. ..., containing ... per cent, of oil 

15 

Soft squeezings . 


No. 15 oil after distillation off caustic soda :— 

16 

Burning oil. 

17 

Intermediate oil. 

18 

Untreated lubricating oil. 

19 

No. 18, after treatment, 3 per cent, acid (170° Tw.) ) 


caustic soda (4° Tw.)./ 


Finished Pbodtjots. 

20 

Naphtha (No. 5). 

21 

Burning oil (No. 11). 

22 

Intermediate oil (No. 17)., . 

23 

Hard and soft crude wax (Nos. 12 and 14) M.P. • • •! 


(calculated)./ 

24 

Finished lubricating oil) No. 19) ^ } • 

25 

Total. 


Signature^ 

Rate...., 
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Distillation versus Treatment. 

It win be remembered that it was stated under the 
heading “Eefining” that the crude oh purification 
started with a treatment, gave a lower yield and no 
better quality products than a purification started with 
a distillation. The truth of that statement can be seen 
by referring to Table XXXIX., in which is also shown 
the result of distilling the crude oil off caustic soda. 


Table XXXIX. 


Purification Started. 


Finished Product. 

By Distillation 
in usual 
manner. 

By an Acid 
and Soda treat¬ 
ment. 

By Distillation 
off Solid Caustic 
Soda, 


Sp. Gr. 

Percent. 

Sp. Gr. 

Percent. 

Sp. Gr. 

Percent. 

Naphtha . 

Nil 

Nil 

m 

Nil. 

Nil 

Nil 

Burning oil 

811 

33-66 

811 

31-26 

811 

32-61 

Hard and soft waxes . 

M.P. 

117i° 

11-45 

M.P. 

119i° 

10-30 

M.P. 

119i° 

11-60 

Lubricating oil 

885 

22-02 

886 

19-12 

885 

22-62 

Intermediate oil 

858 

5-95 

861 

7-90 

862 

9-04 

Total . 


73-08 


68-68 


76-67 


The distillation off caustic soda not only results in a 
larger yield of finished products of excellent quality but 
also allows of the crude oil being directly fractionated in 
naphtha, burning oil and heavy oil (No. 5, 6 and 7 of 
the purification Eeporting form), and thus does away 
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witli the acid and soda tteatments and distillation of the 
once-run oil. This method of working of course results, 
by the usual method of recovering soda from coke, in 
the loss of coke for fuel, but the loss would be small 
compared with the saving effected by doing away with 
the once-run oils treatments and distillation, and, be¬ 
sides, there is no reason why a still furnace coidd not 
be constructed so as to consume soda coke so that 
suflScient heat would result to distil the oil, and at the 
same time the ashes containing the soda could be saved 
and the soda recovered. 


DirFEBENCB BETWEEN LaBOEATOEY AND WOEKS 

Eesults. 

The yield of* finished products obtained on the 
working scale is usually 3 or 4 per cent, less than that 
obtained on the laboratory scale, and is due princi¬ 
pally to insufficient condensing capacity—whereby a 
large amount of oil passes into the atmosphere in the 
form of vapour. 


Analysis of Crude Oil Coke. 

The average composition of the coke from the crude 
oil stills is :— 


Carbon 

Sulphur 

Ash (earthy matters) 
Total 


97’96 per cent. 
0-26 

1-78 „ 


. 100-00 
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Analysis of Gas from Henderson Retorts. 


Specific gravity (air = 1) 0-250. 
Composition:— 


Olefiant gas 
Marsh „ 
Hydrogen . 


2 • 19 per cent. 
34-20 „ 

64-44 „ 


Total 


100-83 


Analysis of Sacking or Canvas used in the Pressing 
Department. 

Hemp and flax sacking is often adulterated or 
cheapened by an admixture of Phormium tenax, and, 
in order to detect the presence of the latter fibre, the 
warp and the weft of the sacking are separately moist¬ 
ened with chlorine water and then a few drops of aqua 
ammonia are added. If Phormium tenax is present it 
will turn a violet red, while the hemp will turn a pale 
rose-pink and the flax will remain colourless. 


SpEcmc Gravity or Waxes, 

Table XL. gives the specific gravities of different 
melting point waxes at various temperatures. This 
table was compiled by the Author, and first published in 
the ‘ Journal of the Society of Chemical Industry.’ * 

* Vol. viii. p. 162. 
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Table XL. 


Specific Gravity of Molten Waxes. 


Temp. 

0 JF. 

M.P. 

108° 

H.P. 

114° 

M.P. 

120P 

M.P. 

122i° 

M.P. 

122f° 

M.P. 

128i° 

M.P. 

133J° 

160 

770-69 

771-93 

773-91 

770-79 

770-23 

775-73 

777-23 

155 

771-19 

773-30 

776-31 

771-49 

771-63 

776-53 

778-63 

150 

773-09 

774-73 

776-57 

773-19 

772-83 

778-03 

780-03 

145 

776-09 

776-20 

777-77 

776-19 

774-63 

779-73 

781-63 

140 

776-79 

777-63 

778-47 

776-89 

776-33 

781-33 

783-33 

135 

778-99 

779-63 

781-47 

778-69 

778-43 

783-03 

I 

130 

780-49 

781-13 

782-67 

780-29 

779-73 



125 

781-99 

783-43 

784-41 

. . 

.. 


• . 

120 

783-69 

784-73 



•« 


. . 

115 

785-29 

* 


•• 

• • 


•• 


Specific Gravity of Solid Waxes. 



M.P. 

106° 

M.P. 

IIW 

M.P. 

120§° 

M.P. 

122i° 

M.P. 

1251° 

M.P. 

13P 

60 

876-25 

882-30 

898-96 

1 

901-06 

903-50 

908-66 


Chrtsbne. 

The thick, heavy substance that distils over at the 
finish of the crude, heavy residuums and soda distilla¬ 
tions, and which has been previously referred to as 
chrysene, is a mixture of that substance with heavy 
oils and tarry matter, and in order to separate the 
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chrysene the mixture must be treated in the following 
way. 

About 2 or 3 lbs. of the hot 200° F. chrysene (as 
made at the stills) are poured into about half a gallon 
of warm 90° to 100° F. refined burning oil, and the 
mixture thoroughly stirred for five or ten minutes, and 
then allowed to cool slowly. After about ten to twelve 
hours the, now, dark-coloured burning oil may be poured 
off very cautiously so as not to disturb the yellowish- 
coloured sediment that will be found at the bottom of 
the vessel. The vessel and its contents having been 
heated over a steam bath to a temperature of about 
200° F., another half gallon of warm burning oil is 
added, stirred and allowed to cool. When this second 
lot of burning oil is decanted it will be noticed that it 
is not nearly so dark in colour as the first lot, and also 
that the sediment has become more disintegrated and 
lighter in colour. The washing process must be re¬ 
peated eight or ten times, or until the decanted burning 
oil ceases to be discoloured, and when that point is 
reached the sediment should be thrown into a large 
funnel lined with a piece of linen, and there washed with 
three or four successive quantities (of about half a pint 
each) of refined naphtha, and then, after being allowed 
to thoroughly drain, it should receive two washings with 
gasoline. The sediment is now spread on a piece of 
clean linen and allowed to dry, the resulting dry yellow- 
coloured powder is pure chrysene. 

No particular use has been found for this substance, 
and it is rather a chemical curiosity than anything 
else. 
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Extraction op Phenols. 

The phenols contained in the soda tar resulting from 
the once-run oil soda treatment, can be extracted and 
purified by— 

First steam about twenty gallons of the tar with 
open steam for three or four hours and then allow to 
settle. In about an hour, more or less parafiin oil will 
have risen to the surface, and after it has been removed 
the tar is to be made very slightly acid by the cautious 
addition of weak (40° Tw.) sulphuric acid with constant 
stirring. Allow this acidulated mixture to settle for 
eight to ten hours and then skim off the crude [phenols 
(which have come to the top in the form of a black oil) 
and redissolve them in a slight excess of weak (10° Tw.) 
caustic soda solution, and heat to 150° F. with open 
steam. Allow to stand one hour, and remove any 
traces of paraffin oil that come to the surface, and then 
acidify with weak acid. This process is repeated until 
the soda solution of the phenols ceases to give up any 
paraffin oil, and then the phenols are finally liberated by 
acidification, and placed in a tightly closed earthen or 
glass jar, together with a pound or two of coarsely 
broken fused chloride of calcium. The jar and its 
contents must now be kept at a temperature of 100° to 
120° F. for three or four days, and then the phenols are 
to be carefully decanted into a dry jar containing a 
pound of broken fused chloride of calcium, and kept for 
another three or four days at a temperaturo of 120° F. 
or so. The phenols will now be sufficiently free from 
moisture to enable them to be distilled. 
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The distillation of the crude phenols must be started 
very cautiously, as it is practically impossible to entirely 
free them of moisture, and the presence of very little 
moisture will cause them to “ foam ” and boil over. 
The stHl should he only -l-th full, and the heat should be 
applied so that it takes at least two hours to bring the 
stiH’s contents to the distilling point; and also the top 
of the still should be covered with pieces of burning 
charcoal so as to prevent any moisture from condensing 
and dropping back amongst the hot phenols. The 
water that distils over must be carefully separated, 
and, by distilling slowly, the phenol distillate can be 
obtained practically free from moisture. This distillate 
must now be redistilled three or four times off solid 
caustic soda before it will be sufficiently pure for 
fractionation. 

A glass flask or still, and glass condenser should be 
used in fractionating the phenols, because the distillate 
would be more or less discoloured by coming in contact 
with iron or copper. A glass still similar to Fig. 64 
will fiU all requirements, and after the distillation has 
started the distillate is run into 4-oz. bottles — one 
bottle being provided for each 10° of boiling point (i.e. 
if the distillation started at 120°, the first bottle would 
be marked, and contain the distillate distilling over 
between 120° and 130°). When all the bottles have 
been filled (by recharging the still a sufficient number 
of times) they are to be arranged in their order of 
boiling points, and, the still and condenser having been 
thoroughly cleaned, the contents of the bottle containing 
the lowest boiling point fraction is placed in the still 
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and redistilled. The redistillation will result in a 
slightly lower boiling point at the start, and a certain 
amount o£ residue being left in the still, but only that 
distillate that comes over between the temperatures 
designated must be run into the bottle (which latter 
must have been previously cleaned). The residue left 
in the still should be placed in a bottle common for all 
the residues, and then the still is to be charged with the 
next higher boiling point fraction, and so on until the 
contents of all the bottles have been redistilled in their 
proper order. 

After the redistillation of the last fraction, the still 
and condenser must be cleaned and then recharged with 
the lightest fraction again, and so on until each fraction 
has been separately redistilled ten to fifteen times, or, 
until the boiling points are constant (i.e. until the 
temperatures at the start and the finish of the distilla¬ 
tion are the same as the figures on the bottle call for). 
Each fraction, as soon as it has been distilled for the 
last time, should be hermetically sealed in a glass tube, 
because the oil quickly oxidises and discolours even if 
placed in corked or glass stoppered bottles. 

The tubes should be marked 

Normal Phenols. 

B.P.° to ... .°F. 

In fractionating an oil it is important that the 
rate of distillation should be very regular, and, in 
order to properly regulate it, it is advisable to oc¬ 
casionally count the number of drops per minute or 
half minute. 
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Exteaction op Oily Bases. 

Tke preparation of oily bases from the acid tar of 
tbe once-run oil treatment is effected by, first of all, 
steaming 15 to 20 gallons of tbe tar for fixe or six hours. 
The parafiSin oil that comes to the surface must be re¬ 
moved and then the acid is to be neutralised by a 
weak caustic soda solution and allowed to settle at a 
temperature of about 150° E. until the bases have 
separated and risen to the surface. This part of the 
operation can be dispensed with by taking, say, 2 gallons 
of bases from the alkaline cracker boxes (if recovered 
acid is used in the sulphate of ammonia manufacture). 
Whether the crude oily bases are obtained direct from 
the acid tar or from the cracker box does not alter the 
treatment to which they must now be subjected, and 
which consists in redissolving them in a weak sulphuric 
acid, separating any paraffin oil, and then liberating 
them again by neutralisation of the acid with weak 
caustic soda solution. This process should be repeated 
four or five times, and after the final liberation the 
bases should be placed in a jar together with 3 or 
4 lbs. of coarsely broken caustic soda, and the j'ar, having 
been tightly closed, is to be kept at a temperature of 
150° for three days, and occasionally well shaken during 
that time. At the end of the third day the contents 
of the jar are to be decanted into another jar containing 
2 lbs. of broken caustic soda, and then kept at a tem¬ 
perature of 150° for a week, at the end of which time 
the bases should be sufficiently dry for distillation. 

The process now is exactly the same as that adopted 
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in the case of the phenols. When the fractional distil¬ 
lations are started it will be found that the bases contain 
more or less moisture, and great care must be exercised 
in heating the glass still at the start. The bases 
appear to have a strong afi&nity for small quantities of 
moisture, and absorb moisture from the air very rapidly, 
and it is therefore a good plan to keep a stick of caustic 
potash or soda in all the receiving bottles for the various 
fractions, as by so doing the bases are prevented from 
absorbing as much moisture as they otherwise would. 


Peeparation op Normal Paeapfins. 

The normal paraffins are best prepared from 735 
specific gravity naphtha by treating the latter in the 
following way. 

Two gallons of naphtha are run into a carboy (A, 
Fig. 67) which is fitted with a condenser (B) and con¬ 
nection (C) common to the funnel (D) and air inlet pipe 
(E), and placed in the tub (F). After a supply of 
cold water has been turned into the condenser jacket 
and allowed to overflow into the tub F, one quart of a 
mixture of one part of fuming nitric acid and one part 
of strong sulphuric acid is poured into the carboy 
through the funnel D, and, having placed a plug (M) on 
the funnel, the mixture of acids and naphtha is to be 
agitated by connecting E with an air blower (Fletcher’s 
foot bellows answer the purpose well). After a few 
minutes’ agitation, the contents of the carboy will com¬ 
mence to heat, and may possibly get sufficiently hot to 
cause the naphtha to distil, and in that case the agitation 

8 
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must be stopped. After tbe action between tbe acid 
and napbthia has stopped and tbe contents of tbe carboy 
PI bave cooled down to 70'’ to 80° F., 

another quart of tbe mixed acids is 

i j -t j to be poured into tbe carboy and 

i i then agitated and cooled as above. 

I i Tbis operation is repeated until 

j i 2| gallons of tbe mixed acids bave 

\\ been added, and then a final ad- 

I i dition of one quart of sulphuric acid 

! i is made, and after thorough agitation 

I i tbe contents of the carboy must be 

i j allowed to settle for about ten hours, 

19 but tbe water must not be shut off 

i i from tbe condenser, because if it is, 

II it will result in a considerable loss 

1 j of light naphtha vapours. 

’■ Tbe contents of tbe carboy will 

J separate into three layers; tbe 
bottom one wfil be dark red in 
colour and bave a gravity of about 
118° Tw., the middle one will be 
cherry coloured and bave a gravity 
of about 15° Tw., while tbe top one 
will bave a reddish colour and specific 
gravity of about 755. Tbe top layer 
_ should be placed in a bottle marked 
Fra. GT. “ Impure Normal Paraffins,” and 

after tbe addition of half a pound of 
solid caustic soda, should be placed on one side, and 
occasionally shaken, for two or three days. Tbis soda 


Fra. 67. 
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treatment will extract the nitro-compounds formed in 
the previous process. After the oil has been carefully 
decanted from the soda it must he shaken with suc¬ 
cessive portions of strong sulphuric acid until the final 
acid treatment fails to discolour the acid, and when that 
point is reached we have pure normal paraffins. 


Table XLI. 


Boilm< 

y Point. 

Specific 

Gravity. 

Boiling Point. 

Specific 

Gravity. 

Degrees 

Centigrade. 

Degrees 

Fahrenheit. 

Degrees 

Centigrade. 

Degrees 

Fahrenheit. 

100-110 

212-230 

•703 

210-215 

410-419 

•770 

110-120 

230-248 

•709 

215-220 

419-428 

•772 

120-125 

248-257 

•714 

220-225 

428-437 

•773 

125-130 

257-266 

•720 

225-230 

437-446 

•774 

130-135 

266-275 

•728 

230-235 

446-455 ■ 

•776 

135-140 

276-284 

•733 

235-240 

455-464 

•778 

140-150 

284-302 

•737 

240-245 

464-473 

-7786 

150-160 

302-320 

•742 

246-250 

473-482 

•7796 

160-165 

320-329 

•747 

250-255 

482-491 

•7816 

165-170 

329-338 

•750 

256-260 

491-500 

•7836 

170-175 

338-347 

•752 

260-265 

600-609 

•7846 

175-180 

347-356 

•753 

265-270 

509-618 

•787 

180-185 

356-365 

•7555 

270-276 

618-527 

•788 

185-190 

365-374 

•7585 

276-280 

627-636 

•790 

190-195 

374-383 

•761 

280-290 

636-664 

•793 

195-200 

383-392 

•765 

290-295 

664-563 

•797 

200-205 

392-401 

•7665 

296-300 

663-572 

•799 

205-210 

401-410 

•7685 
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The pure paraflS.ns must be neutralised with a weak 
solution of caustic soda, settled about ten or fifteen 
hours, and are then ready for fractionation. 

Table XLI. shows the specific gravities of the 
paraffins after the fractions have been redistilled eight 
or ten times ; and Table XLII. gives the names, boiling 
points and chemical formulae of normal paraffins. 

Table XLII. 


Name. 

Boiling 

Point. 

Chemical 

Formula. 




®C. 


Octane .... 



124 

CgHig 

Nonane .... 


. 

. 132 

C,H,„ 

Decane .... 



161 


Dndecane 



182 

^11^24 

Dodecane 



198 

^12^26 

Tridecane 



217 

^13^28 

Tetradecane . . 



238 

^14^30 

Pentadecane . 



258 

^15^32 

Hexadecane 



278 

^^ 16^34 

Heptadecane . 

• 


298 

^17^36 
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Table XLIII. 

0° Twaddell and 0° Baum4 = 1000 specific gravity. 


EquivaJent of Twaddell Degrees in Baumd Degrees and Specific Gravity. 


Twad¬ 

dell. 

1 

Baum& 

Specific 

Gravity. 

Twad¬ 

dell. 

Baum^. 

Specifiic 

Gravity. 

Tw'ad- 

dell. 

Banme. 

Specific 

Gravity. 

1 

0*7 

1005 

31 

19*3 

1155 

61 

33-7 

1305 

2 

1-4 

1010 

32 

19*8 

1160 

62 

34-2 

1310 

3 

; 2-1 

1015 

33 

20*3 

1165 

63 

34-6 

1315 

4 

2-7 

1020 

34 

20*9 

1170 

64 

35*0 

1320 

6 

3-4 

1025 

35 

21*4 

1175 

65 

35*4 

1325 

6 

4-1 

1030 

36 

22*0 

1180 

66 

36-8 

1330 

7 

4*7 

1035 

37 

22*6 

i 1185 

67 

36*2 

1335 

8 

5-4 

1040 

38 

■23-0 

1190 

68 

36*6 

1340 

9 

6-0 

1045 

39 

23*5 

1195 

69 

37*0 

1345 

10 

6-7 

1050 

40 

24-0 

1200 

70 

37*4 

1360 

11 

7-4 

1055 

41 

24*5 

1205 

71 

37*8 

1365 

12 

8-0 

1060 

42 

25*0 

1210 

72 

38-2 

1360 

13 

8-7 

1065 

43 

25*5 

1215 

73 

38*6 

1365 

14 

9-4 

1070 

44 

26-0 

1220 

74 

39*0 

1370 

16 

10*0 

1075 

45 

26-4 

1225 

76 

39*4 

1376 

16 

10-6 

1080 

46 

26-9 

1230 

76 

39*8 

1380 

17 

11-2 

1085 

47 

27-4 

1235 

77 

1 40*1 

1385 

18 

11-9 1 

1090 

48 

27-9 

1240 

78 

40*5 

1390 

19 

12-4 

1095 

49 

28-4 

1245 

79 

40*8 

1395 

20 

13*0 

1100 

50 

28-8 

1260 

80 

41*2 

1400 

21 

13*6 

1105 

61 

29-3 

1256 

81 

41*6 

1405 

22 

14*2 

1110 

52 

29-7 

1260 

82 

42*0 

1410 

23 

14*9 

1115 

53 

30-2 

1265 

83 

42*3 

1415 

24 

15*4 

1120 

54 

30-6 

1270 

84 

42*7 

1420 

25 

16*0 

1125 

55 

31-1 

1275 

85 

43*1 

1426 

26 

16*5 

1130 

56 

31-5 

1280 

86 

43*4 

1430 

27 

‘ 17*1 

1135 

57 

32-0 

1285 

87 

43*8 

1436 

28 

17*7 

1140 

58 

32-4 

1290 

88 

44*1 

1440 

29 

18*3 

1145 

59 

32-8 

1295 

89 

44*4 

1446 

30 

18*8 

1150 

60 

33-3 

1300 

90 

44*8 

1450 
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Table "^TiTTI, — continued, 

0° Twaddell and 0° Banme = 1000 specific gravity. 


Equiyalent of Twaddell Degrees in Baumd Degrees and Specific Gravity. 


Twad¬ 

dell. 

Banme. 

Specific 

Gravity. 

Twad¬ 

dell. 

Baumd 

Specific 

Gravity. 

Twad¬ 

dell. 

Baumd. 

Specific 

Gravity. 

91 

45'1 

1455 

121 

54*4 

1605 

151 

62-1 

1755 

92 

45-4 

1460 

122 

54-7 

1610 

152 

62-3 

1760 

93 

45-8 

1465 

123 

55-0 

1615 

153 

62-5 

1765 

94 

46-1 

1470 

124 

55-2 

1620 

154 

62-8 

1770 

95 

46-4 

1475 

125 

55*5 

1625 

155 

63-0 

1775 

96 

46-8 

1480 

126 

55*8 

1630 

156 

63-2 

1780 

97 

47-1 

1485 

127 

56*0 

1635 

157 

63*5 

1785 

98 

47-4 

1490 

128 

56-3 

1640 

158 

63-7 

1790 

99 

47-8 

1495 

129 

56-6 

1645 

159 

64-0 

1795 

100 

48-1 

1500 

130 

56-9 

1650 

160 

64*2 

1800 

101 

48*4 

1505 

131 

57*1 

1656 

161 

64*4 

1805 
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1850, October 17. No. 13,292. 

YOUNG, James. ^^Improvements in the treatment of certain 
Utumino'iis mineral substances^ and in obtaining products therefrom .”— 
These are, *‘the obtaining of paraffine oil, or an oil containing 
paraffine, and paraffine from bituminous coals,” by treating them 
as follows: The coals broken into small pieces are put into a 
common gas retort, with a refrigerator kept at about 55“ F.; the 
retort is then “ gradually heated up to a low red heat, at which it 
is to be kept until volatile products cease to come off; care must be 
taken to keep the temperature of the retort from rising above that 
of a low red heat, so as to prevent as much as possible the desired 
products of the process being converted into permanent gas.” The 
coke is then withdrawn, and the retort allowed to cool “below a 
visible red (to prevent the waste of the fresh material to be intro¬ 
duced), may be again charged.” If desired, some of the matters are 
run from the retort by a pipe “ provided in the anterior and lower 
part of the retort.” Other arrangements for distilling may be used, 
“ but in order to obtain the largest quantity of crude paraffine oil 
from coals by means of this process, and produce the smallest 
quantity of permanent gas by the action of the heat employed, 
whatever may be the apparatus used, care must be taken to heat 
the coals gradually, and to apply the lowest temperature necessary 
to complete the operation.” The crude oil is heated to separate 
water and impurities, and distilled ; the distillate is treated with 
sulphuric acid and afterwards with soda, and again distilled. This 
oil is distilled with water to separate a volatile fluid fit for illumi¬ 
nation, the residue separated from the water is treated with 
sulphuric acid and afterwards with chalk; this oil may be burnt 
in argand lamps, or, alone or mixed with other oils, is used for 
lubricating purposes. The paraffin may be separated from this oil 
by cooling, filtering it out, and treating it alternately with sulphuric 
acid and soda. 






270 


MINERAL OILS AND BY-^PRODUCTS. 


1853, February 4. No. 307. 

PEEKINS, John. Im^omments in the treatment of certain 
Utuminom mineral substances, and obtaining ^products therefrom ,''^— 
These are, “ the obtaining of paraffine oil, or an oil containing 
paraffine, and paraffine from bituminous mineral substances found 
in the coal formation, and known in their respective localities under 
the name of basses, black basses, bats, blaes, greasy blaes, shining 
blaes, coal shales, argillo bitumens, or bituminous argils, bituminous 
sandstones, and asphalt coals (not including bituminous coal), yield¬ 
ing bituminous matters by the application of heat.” The apparatus 
is of the ordinary character; “ a low red heat will be found to be 
the best temperature for getting the largest quantity of paraffine oil 
and the least quantity of permanent gas, and napthaline products.” 
The paraffine is obtained from the oil by crystallisation, filtration, 
treatment by sulphuric acid and washing with water. 

1853, August 23. No. 1957. 

BEOWN, William. (Provisional protection only.) “ An imjproved 
mode of obtaining wlatile ^products from bituminous coals and other 
bituminous substances! —This consists in burning these substances 
“ in a furnace so constructed that the upper portion of the charge ” 
“ is gradually acted on by the heat evolved from the lower portion 
of the charge, so that the volatile matters ” of “the upper portion 
of the charge are driven off before such portion has descended 
sufficiently low in the furnace to undergo combustion.” 

1853, December 20. No. 2958. 

WAGENMANN, Paul. “ Imgprovements in the rrwmifactwe of liquid 
hydroca/rhons amdparaffin! —^These consist in breaking “the coals or 
bituminous slate in pieces of about the size of a walnut, and if they 
are very sulphurous,” “sprinkling them with lime water,” and 
drying them in a drying furnace, in preference, particularly con¬ 
structed. The coals or bitumens are distilled in retorts differing 
from gas retorts by having the pipes “ letting out the produce of 
distillation” on “the opposite ends to those where the fire-doors 
are.” The retorts are so arranged in a furnace that the flame from 
one fire is led to the others, so as “to heat the retorts by a 
graduated heat.” The tar obtained is mixed with a solution of 
sulphate of iron and heat applied to “ 28° or 30° centigrade.” The 
tar is now distilled by heat and steam under pressure into the 
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retorts. The distillate is fractionally collected into three products, 
Nos. 1, 2 and 3, according to their gravities, and they are further 
treated, according to their gravity, with certain percentages of 
sulphuric acid and soda and distillation. The paraffin is separated 
from the heavier oil by crystallisation, and purified by pressure 
treatment with sulphuric acid, &c. 

1854, March 3. No. 515. 

BROWN, William. (Complete Specification, but no Letters 
Patent.) An improved mode of obtaining volatile products from hitur 
rriinous coals and other bituminous substances^ —This consists as 
follows: Instead of retorts or such like vessels heated outside, 
“ substituting therefor an air-tight furnace into which the bitu¬ 
minous coals,’’ &c., “are introduced, and the volatile products 
thereof are disengaged and obtained therefrom ” by means of fire 
inside the furnace. The furnace is furnished below with furnace 
bars and a furnace door; at the top of the furnace is a hopper, 
through which the bituminous coals, &c., are “ introduced into the 
furnace, and at the top of the furnace is also placed a still head 
for receiving the volatile products when disengaged.” 

1855, September 18. No. 2107. 

BARRY, Pierre G^idi&on. (Provisional protection only.) “ Jtti- 
provements in treating hitv/nmwus shale, boghead mmeral, and other like 
schistous bodies, in order to obtain va/rious commercial products therefromT 
—These are, employing retorts and condensers in the usual way. 
The crude oil is rectified into oils by sulphuric acid, alkalies and 
distillation. The residue forms with caustic soda a black grease 
named “mineral paraphinized grease.” The paraffin is separated 
from the heavier oils by filtration through bags, “ and submitted to 
pressure.” 

1856, February 28. No. 516. 

BROOMAN, Richard Archibald. (A communication from Pierre 
G4d6on Barry.) ^^ Improvements in treating bitu/minous shale, boghead 
mineral, amd other like schistous bodies, in order to obtain va/rious commer- 
ckd products therefroml —^These are, in reference to this subject, by 
distilling and treatment with sulphuric acid and soda, of the raw 
oil, and fractionally redistilling the result, obtaining first, “ essential 
oil,” which may be used as a solvent for caoutchouc, <fec.; second, 
‘an oil for lighting purposes”; third, “a fatty unctuous oil for 
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lubricating machinery”; fourth, “a liquid tar for lubricating pur¬ 
poses”; fifth, “a solid tar”; sixth, “paraphine, white and 
transparent as sperm ”; &c. 

1858, May 19. Ko. 1117. 

KEENOT, Charles Middleton. (Provisional protection only.) 

Imjprovements in distilling shale, loghead, and other mineral matters !— 
These are, having in the upper part of the retort “two perforated 
plates, between which, when first distilling shale,” &c., are “ placed 
powdered coke and sand in layers, through which the evolved 
products pass, and are filtered on their way to the head and thence 
to the condenser.” In re-distilling oils from mineral matters the 
tube to carry away the vapours descends some distance into the 
still, but is above the charge, and has at its upper end a gutter or 
hollow channel to retain the condensed products. In this pipe are 
“two perforated plates, between which are placed (in layers) 
matters suitable for acting on the passing products in chemical or 
mechanical manner.” The matters are “ black oxide of manganese, 
sulphate of iron, chloride of potash, bichromate of potash and others, 
according to the action desired to be produced.” 

1860, November 23. No. 2875. 

HUMFEEY, Charles, and HIJMFEEY, Charles, the younger. 
(Provisional protection only.) Imggrovements in distilling coal and 
'peat mdj Uhmimus and coaly minerals, and in the treatment of the 
products therefrom! —These are, constructing and arranging “the 
retorts in which the decomposition of the mineral is effected in 
such fashion that the bottom on which the mineral is placed is 
heated strongly, while the top and sides are kept comparatively 
cold,” and introducing into the same a stream of gas or air, so as to 
“carry off the vapours into the condensers as soon as formed, 
instead of leaving them for a long time in the retort.” Steam may 
sometimes replace the gas or air. 

1861, February 25. No. 486. 

YOUNG, James. ^^Improvements in apparatus for the treatment or 
distillation of Ulmnmom substames! —series of vessels “ or chambers 
being placed side by side, or in a circle, or in any other convenient 
position, are first filled with the bituminous coal, or other substance 
be treated. A jet of steam of the temperature necessary for 
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ffccting the distillation is then admitted into the first vessel of the 
^^ies, and passing through the contents of the vessel raises the 
cmperature thereof to its own heat, or nearly so, and is then by an 
'■'^tlet pipe carried to the second vessel, through the contents of 
^liich it passes, as before, being again carried to the third vessel, 
so on throughout the series ; the oils as they are condensed and 
condensed steam being withdrawn from the vessels. After the 
il has been distilled off the contents of the first vessel, the steam is 
off from that vessel and applied directly to the second vessel; 
ho contents of the first vessel are then withdrawn therefrom, and 
hat vessel is again filled with bituminous coals, or other substances 
o be distilled, and made the last of the series, and so on, so that 
he process is a continuous one. The permanent gas necessarily 
rising- in the process will pass away from the vessel, which for the 
irae being is the last of the series.” 


1862, March 3. No. 574. 

5ELL, Thomas. (Provisional protection only.) Improvements in 
■pjparatus for distilling shale and other bituminous minerals^ —These 
re, “to facilitate the treatment of large quantities of mineral 
apidly and economically.” There are “ two or more furnaces, one 
f which communicates with a central vertical flue, having formed 
onnd it an annular chamber, whilst the other furnaces communicate 
rith flues outside, encircling such retort chamber. A pipe or pipes 
re provided to carry away the volatile matters, and valved hoppers 
re arranged at the top of the retort chamber for the introduction 
f the minerals.” The refuse or waste matters pass off by discharge 
ixloes. The retort chambers are heated by internal and external 
.xxes, heated by separated furnaces or otherwise. The retort 
tiamber may be divided, “ or there may be two or more separate 
etiort chambers disposed concentrically or otherwise, with inter- 
aediate flues.” 

1863, August 21. No. 2080. 

S-EIPFITHS, Egbert. ^‘Improvements m the construction of retdi'U 
r ovens for extracting oil from certain descriptions of cd/nnel coal or other 
numinous substamesT —These are as follows: A retort about one 
Dot deep, four wide, and thirty long, “is built or fixed at such an 
ngle that when small coals are placed upon the upper end of th^ 
abort they will slide down the sloping bottom thereof by their own 
ra^vity ”; doors are fixed by screws, or otherwise, at each end, and 

T 
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a pipe at the upper end, and another pipe not far from the fire end 
conducts “away the vapours formed by distillation to the con¬ 
densers.’^ “A furnace is constructed under the lower part of the 
retort, which at this part is horizontal, and a slide or dividing plate 
is introduced between it and the inclined part of the retort, so that 
the contents of the horizontal part may be discharged, and then by 
withdrawing the slide and allowing the coal to slide down the 
incline be readily refilled. The flue of the furnace passes under the 
entire length and width of the retort, passing out to a chimney at 
the top end thereof, or the flue may return over the top of the 
retort, and be conducted to a chimney placed in any convenient 
situation. In place of making the inclined portion of the retort 
straight, as before described, it may be of zig-zag form, or arranged 
at different angles in the course of its length. Each section or 
incline thus arranged has a slide to arrest the descent of the coals 
contained therein, so that the contents of each section may be 
allowed to descend in succession from one section to another.” 
“When fully acted upon, openings or doors are formed at each 
angle for the introduction of a poker or rake when required ; pipes 
are also applied for conducting the vapours away to the condensers 
as generated.” Another arrangement of retort consists of a “ hori¬ 
zontal cylinder having an internal openwork cylinder or portion of 
a cylindrical cage of iron or perforated earthenware supported 
therein, leaving an annular space between it and the interior of 
the retort, in which space the material to be treated is placed. At 
one end of this retort two doors are placed, one above the other, for 
supplying and discharging the contents, a pipe or pipes being 
applied at the other end to conduct the vapours to the condensers 
in the ordinary manner. A furnace is constnicted underneath at 
one end of the retort with flues to conduct the heat around the 
retort, or the cylindrical retort may be placed in a vertical position 
with an internal cylinder forming a central flue, and with cylin¬ 
drical cages forming annular spaces in which the cannel coal to be 
treated is placed. The flues from a furnace or furnaces are 
conducted through and around the interior and exterior of this 
arrangement of retort so as to heat the surfaces exposed thereto.” 

1863, September 14. No. 2255. 

BELL, Thomas. (Provisional protection only.) “ ImprommmU m 
a^pwratm for distilling shale or other Mtwrmmm ndmrahl —^These are, 
“a series of what may be termed horizontal edge retorts are 
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arranged side by side; but with intermediate spaces, in a building 
which is constructed with a series of furnaces disposed beneath the 
front ends of the retorts. The fire gases from each furnace pass up 
(by preference through a brickwork grating) into a space between 
two adjacent retorts, and along the bottom of that space beneath a 
horizontal partition towards the back end, whence they return above 
the partition towards the front end, finally entering a horizontal 
flue which crosses the tops of the front ends of the retorts, and 
conveys the gases from between the several retorts to the chimney. 
Each retort is formed with a mouth and a hopper in its top for 
feeding in fresh mineral, and with a door on its front end whereby 
to remove the exhausted materials, whilst the products of distilla¬ 
tion pass off by a pipe at the back end, this pipe communicating 
with a space inside the retort, separated by a perforated vertical 
partition through which the products find their way.” 

1863, November 12. No. 2812. 

CEAIG, Andrew. (Provisional protection only.) Imp-ovements 
in distilling hyd/roco/rlons from coal^ shale, and other hitwminous sub¬ 
stances, and in apparatus employed for that purpose’^ —These are, 
modes of distilling so as to get the hydrocarbons off as rapidly as 
possible. One is an annular retort, “the outer surface or wall of 
such retort being heated to the requisite degree” in any way, 
“ whilst the whole or greater part of the inner wall is provided 
with a number of small openings through which the volatilized 
hydrocarbons pass into the central enclosed space” with all the 
arrangements for condensing them. Another mode is, the fire is in 
the centre, and small holes are “ in the outer wall of the retort 
instead of the inner wall ”; or, a narrow flat chamber is heated on 
one side to the requisite degree, “ whilst the other side is provided 
with a number of small apertures.” In each case requisite con¬ 
densers are provided. 

1863, November 19. No. 2899. 

SOUTHEY, Anthony Gapper. (Provisional protection only.) 
‘^Improvements of stills or retorts for the distillation of petrolemn or tars 
from coal or shale (yr the prodmts thereofT —These are, “ arranging a 
series of stills or retorts at different levels, so that tar poured into 
the uppermost one will descend to the lowest, so that what remains 
may be drawn from it or them either intermittently on cooling the 
still, or continuously in a liquid state through a refrigerator.” 

T 2 
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1863, November 25. No. 2963. 

PAEKIN, George. Improvements in apparatus employed in the 
manufacture of paraffin and other like oils from shale, cannel, and other 
minerals .”—These are, “casting or otherwise forming the said 
apparatus or retort with one or more flues, pipes or passages 
therein to carry thereunto and therethrough the flames or heated 
gases from a furnace arranged in relation to the retort, in any usual 
or convenient way.” The apparatus or retort at present preferred 
“is of the horizontal class, larger than those now in use, and pro¬ 
vided with four flues carried from the back forward near to the 
mouth, where by bends they are carried outwards through the 
sides into the furnace flues to a convenient position to receive the 
flame or heated gases,” “ supply hoppers, openings for carrying off 
the products, and doors for withdrawing the exhausted materials 
being provided.” 

1864, March 2. No. 521. 

EAEBUEN, John Peter. (Provisional protection only.) “/w- 
p'ovements in the production of oil, or oleaginous or spirituous and gaseous 
matters from coal and other mineral substames and vegetable deposits, and 
in the machinery, appmratus, or means employed therein .”—These are, 
“ employing retorts having a circular, reciprocating, or other con¬ 
venient motion imparted to them from any convenient source of 
prime mover, and of any convenient shape or form, but, by prefer¬ 
ence, made cylindrical.” In the sides or ends are apertures having 
doors or covers for feeding in the materials, secured by “screws or 
in any other way, as usual.” In one or both ends are jointed pipes 
which remain stationary while the retort moves, for carrying off' the 
products of the distillation to the condensers. “The retort is 
enclosed in a brick furnace as usual, and heat applied to it in the 
ordinary manner.” 

1864, May 31. No. 1349. 

YOUNG, Jambs. —^^Improvements in the treatment or dwtillafion of 
bituminous substances .”—These are, ‘Hhe system or mode of effecting 
the distillation of bituminous substances which do not melt at the 
temperature requisite for their distillation in a continuous manner 
in a series of tassels by the aid of suitable hot gases.” The gases 
employed contain no oxygen, are derived from fuel in a separate 
apparatus, and “ are caused to be brought into contact with the 
charge in the first vessel of the series, and after imparting heat 
thereto to pass off by the connecting pipe or passage to the second 
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vessel, and so on througli the series; the oils as they are condensed 
being withdrawn by special pipes from the several vessels. So soon 
as the whole or the greater portion of the oils have been distilled 
from the charge in the first vessel, the hot gases are cut off from 
that vessel and passed directly through the second vessel, the con¬ 
tents of the first vessel being withdrawn, and so on throughout the 
series of vessels, each vessel being refilled as fast as it is emptied, 
the process being consequently continuous.” “The permanent 
gases pass off from that vessel which is the last of the series for the 
time being by a pipe or pipes provided for that purpose.” 

1864, June 2. No. 1368. 

COE/MACK, AVilliam. (Provisional protection only.) ^^Improve¬ 
ments in the distillation or destructim distillation of all solid matters oi' 
semi-solid matters capable of yielding fluids, or gaseous hydrocarbons, or 
other products of any hind whatsoever, he they liquids, fluids, or solids, 
such as pit coal, loghead, or other bituminous coal or shale, peat, wood, 
asphalts, tallow, lard, fats, or other semi-solid matters, and in the treatment 
of the samel —These are, “introducing a jet, stream, or current of 
any atmospheric air, steam, or vapour, gas or gases, singly or com¬ 
bined, superheated or otherwise, into the retorts, ovens, or other 
vessels, such as are usually employed for their distillation.” These 
vapours or gases are conducted “ either above or near the surface,” 
and by these means the products of the distillation are obtained 
at a considerably lower temperature than hitherto accomplished. 
Also using “the gaseous products given off from one or more 
retorts or vessels to be conducted into other retorts or vesssels, or 
through a succession of them, and to act upon the surface of the 
matter to be distilled in the similar way as above described.” 

1864, October 10. No. 2484. 

BECKTON, James G-eorge. ^^Improvements in heating retorts and 
other ovens for the distillation of shale, coal, and other substcmcesi — 
Retorts employed in distilling lias and other shale, or coal, in order 
to manufacture petroleum, or other oils or gases, are connected with 
blast or similar furnaces, in order to be heated by their waste gases. 
Above a flue conveying the gases from the blast furnace, are 
arranged a series of oblong ovens, each one containing a number of 
retortp. These latter are suspended from their upper ends, leaving 
their lower ends unconfined, in two or more rows, parallel with the 
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flue, “so as to leave space between the rows to act as a chamber for 
the combustion ” of the gases. According to one plan, the gases are 
introduced from the flue, and burnt in the oven without coming 
into direct contact with the substances being distilled. In the 
upper part of the flue, beneath the opposite ends of the oven, are 
two or more passages, terminating above as many grates, upon 
which fuel is burnt for the purpose of igniting the gases. The pro¬ 
ducts of combustion are then conveyed through flues to the several 
ovens. “ The upper ends of the retorts are provided with remov¬ 
able covers for charging in the materials, and are connected together 
by lines of rail ” so as to be filled from waggons. “ The products of 
distillation pass from the retortsby means of internal perforated 
pij)es, “and thence into a main.’’ The remaining matters can be 
discharged from their lower ends into waggons running on rails 
beneath. In a modification of this process, the treated gases pro¬ 
duced in the oven are reconducted directly into the retorts, “and 
come into absolute contact with the matters for distillation,” instead 
of acting externally, and having their heat conveyed through the 
material of the retort. 

1865, March 1. No. 571. 

YOUNG, James. (Provisional protection only.) IrnproveMents 
in distilling bituminous substances and in apparatus emploi/ed therein!— 
These are, employing “for the distillation of such substaicos of a 
chamber or vessel with one opening at the toj), by which the coal 
or other bituminous substance is introduced, and an opening at the 
bottom by which the residue is withdrawn; the heat recpiired to 
distil the bituminous substance brings the hot products from the 
combustion of coke or other fuel forced or drawn through the 
interior of the chamber or vessel among the substances to be dis¬ 
tilled.” 


1865, October 4. No. 2544. 

CEAIG, Allan. (Provisional protection only.) ^Improvements in 
appwratus for ^rooting oil from coal, shale, cmd oth&r mimralsI—TIhme 
are, drawing off the oil from the bottom of the retort^ “which 
although attempted has been hitherto found impracticable, owing to 
the difficulty of keeping the dust and dirt out of the oil, and also 
the difficulty of discharging the coke from the retort.” A retort, 
-^.Tcal, larger in diameter at the bottom than at the top, has “a 
r at the top for supplying the coal or mineral, and a vessel 
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containing water at the bottom, and with the usual fire-place and 
flues for heating the same/' In the interior of this is “ a casing con¬ 
structed (by i^reference), in a cylindrical form, and consisting of a 
series of pieces or rings placed one above the other, so as to present 
a perfectly smooth and cylindrical surface on the exterior.” A 
space is left between each ring, the lower edge of each ring over¬ 
lapping the upper edge of the one below it. The oil escapes through 
these ‘‘ spaces into the interior of the casing, and passes out through 
a horizontal or other pipe connected to the latter at or near its 
lower end.” Although the internal casing is by preference cylin¬ 
drical, it may be of any form desired, and also the “ casing might be 
cast in one piece (instead of several), if the edges of the interstices 
are not made to overlap each other,” but the first mode of construc¬ 
tion is preferred. 


1865, October 30. No. 2793. *) 

MELDRUM, Edward. Improvements in the distillation of coal and 
shale, and in the apparatus employed thereinf consisting in the adaptation 
thereto of a cellular arrangement of retorts. —The longitudinal space 
between two brick walls is divided by transverse metal partitions, 
with fire-clay or metallic tops, so as to form a series of cells. The 
partitions are built up of tongued and grooved bars, jointed with 
fire-clay, bolted together, and having flanges at each end to keep 
the walls in position. The tops of the retorts have feeding hoppers 
and closing plugs for charging and discharging the fuel; and each 
cell has a metal lid at the bottom, with “ a partly moving grating ” 
for carrying the coal or shale. “ Beneath this grating a pipe leads 
to a depositing vessel, from the upper part of which a branch pipe 
leads to an ordinary hydraulic main.” In working the retorts each 
alternate cell is charged with the fuel, and the intermediate cells 
with the coal or shale to be distilled. The fuel is lighted from the 
top, each cell holding it being left open at top and bottom, and the 
distilling cells being closed. 'When the fuel is burnt down in any 
cell, it is replaced by coal to be distilled, while the coke left in the 
previously distilling retorts is lighted, in order to serve as fuel to 
distil the contents of the other retorts. If found requisite, the 
residuum may have fresh added to it. Instead of this alternate 
method of firing, the whole set may be charged with fresh material 
at each time; and the cells may be placed horizontally as well as 
vertically. 





28 o 


MINERAL OILS AND BY-PRODUCTS. 


1865, December 2. No. 3101. 

BENNIE, Thomas Newton. (Provisional protection only.) 
provements in apparatus f(yr distilling oils and condensing oily vapours .’^— 
These are, first, “ the apparatus or retorts for distilling oil from 
shale and other substances.” It consists of a pan provided v^ith a 
cover through a gland in which the shaft of an agitator passes. 
The agitator is caused to rotate by any suitable gearing,” and is 
composed of claws or forks which turn over the shale while heat is 
applied beneath the pan. ''The pan is provided with doors for 
charging and discharging and with an outlet in the cover for carry¬ 
ing off the vapours to a condenser.” Second, constructing condensers 
for condensing the vapours of these oils. A tank of iron or other 
material is placed at a convenient distance from the back end of the 
retort. At one side of this tank a box is fitted " into which the 
pipe or pipes from one or more retorts is or are received,” pre¬ 
ferring " that these pipes should be tapered, the small end being 
towards the retort.” The tank communicates by an opening with 
the box, so that the oily vapours are free to pass into the tank and 
into vertical or inclined tubes fitted to a plate on the top of the 
tank, the lower ends of these tubes are open to the tank, their 
upper ends communicate with a chamber which receives " any per¬ 
manent incondensible gas ” which may be conveyed to a gas holder 
for use. The chamber receiving the permanent gases is heated by 
a steam pipe "to melt any paraffine adhering to the sides of the 
tubes or to cause an upward draught if required.” 

1865, December 20. No. 3285. 

GIBBON, John. (Provisional protection only.) im,proved 

retort for distilling or extracting products from cannel coal^ shale^ or scfmi 
md more especially from small coal or dust technically known as ' slack ^^^— 
This consists " in applying self-acting feed and discharge apparatus 
to a revolving cylindrical wrought or cast-iron retort,” the inner 
surface of which has a projecting ridge which encircles it "in a 
spiral manner, the same as the interior of a female screw,” and " is 
so arranged for the purpose of causing the material to be operated 
on to advance from one end of the retort to the other, which it will 
do of itself, as the retort revolves by following the course of the 
spiral screw or worm formed by the projecting ridge.” In prefer¬ 
ence the ends of retort are " taper or narrow ” to " connect them, 
to the feed and discharge ends respectively, which ends are of 
less diameter than the body of the retort, and are also provided 
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with spiral ridges on their inner surfaces in the same manner as the 
interior of the retort. The feed and discharge ends revolve in 
stuffing boxes, the feed end being connected with a hopper, into 
which the material to be operated upon is fed,'' and the discharged 
end is connected with a chute, and “ the gas or vapour passes 
through the said discharge end into a condenser of any suitable 
and convenient form." The retort may be inclined, mounted on 
brickwork, heated with one or two fires, “ and by means of worm or 
other suitable gearing, the retort may be caused to revolve." 

1865, December 27. No. 3345. 

YOUNG, James, Junior. — ^^Improvements in treating hydrocarbon 
oils! —These are, “treating certain hydrocarbon oils, such as 
paraffine, so that their specific gravity is thereby reduced, and their 
properties otherwise altered," “ by heating and distilling these oils 
under pressure." The distilling vessel should be capable of resisting 
“a pressure of at least one hundred pounds to the square inch, the 
heat being applied thereto in the usual manner." In practice “ a 
pressure of about twenty pounds to the square inch in the boiler 
or vapour generating vessel is suitable for the treatment of heavy 
hydrocarbon oils obtained from coal or shale, but such pressure may 
be varied to some extent." It will be found in all cases that the 
result of the process “ is to convert the hydrocarbon oils in whatever 
state they are operated upon, whether they be light oil, heavy oil, 
or both mixed together, into oils of a lighter nature." 

1866, February 1. No. 322. 

NATION, William Bryeb. ^^Improvements in the purification and 
hardening of paraffin waxJ^ —These are, “ the purification and harden¬ 
ing of paraffin wax by separating the more liquid and softer portions 
from the harder portions contained therein by repeatedly subjecting 
the melted paraffin to the process of agitation and cooling until it 
commences to solidify, and then separating the portion which 
remains fluid from that which has already solidified," by dravdng it 
off by a tap from below. Also the use of cold water as follows :— 
15 cwt. of crude or scale paraffin is melted in a vessel of 1 ton 
capacity by means of steam, when melted, the steam is turned off, 
and agitators are caused to revolve slowly, while at the same time 
a stream of cold water is run in the agitator and the flow of cold 
water is continued “until the mixed contents of the vessel register 
on Fahrenheit’s thermometer a mean temperature of from 2 to 6 
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degrees, more or less, below the point at which the material nndor 
treatment melted, previously to undergoing this operation of agita.- 
tion and cooling,” but no lower. The agitation is then discontinued> 
on standing, the discoloured liquid portion separates and is draWi^- 
from the bottom by a tap, and the process is repeated as above 
often as required. ^^The harder and purified portions of the scalo 
paraflSn separated by either of the above systems if not sufficiently 
white for the market, can be remelted and further bleached by any 
of the methods usually practised, and finally filtered in a hot filtei*? 
as is well understood.” 

1866, February 14. No. 471. 

SOAMES, James, and SOAMES, James Kolle. 
in purifying pamffini —These are, mixing ^Hhe paraffin with an oil 
capable of saponification,” and subjecting “ it when so prepared to 
heavy pressure, which in a great part expels the oil, and with it tho 
impurities of the paraffin.” The process is repeated “until tho 
impurities are sufficiently removed,” and the paraffin is then treated 
to “ remove the small quantity of oil which the press is unable bo 
squeeze out.” In place of using an oil as above, “a saponifiable 
grease containing a considerable quantity of oil may be used. Thus 
lard may be employed j but it is not found advantageous to use b, 
grease in place of an oil, as the stearine it contains is inoperative, 
and has to be removed by saponification.” 

1866, February 15. No. 478. 

YOUNG, James. ^^Improvements in distilling coal, shales, and otheT 
suhstancesi —These are, employing “a revolving retort combined 
with feeding and discharging apparatus arranged so as to produce m 
continuous process ” as follows :—The retort is placed at an angle, 
and made to revolve on its longitudinal axis by any well-known 
mechanical contrivance for imparting a continuous rotatory motion 
in one direction, such revolution in conjunction with the inclined 
position of the retort causing the materials placed therein to pass 
through the retort, which being heated externally by a furnace 
situate beneath it will effect the distillation. “ The retort of iron or 
other suitable material has a hopper at the upper end for charging:, 
and a discharge pipe or pipes at the lower end for discharging the 
materials after distillation.” The volatile products pass off by an 
exit pipe or pipes at “the upper end of the retort or distillatory 
apparatus.” 
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1866, March 1. No. 625. 

m 

YOUNG, James. “ Improvements in distilling coal, shales^ and other 
substances^ and in apjgaratus employed therein '^—These are, employing 
“a retort placed either horizontally pr at an angle, so constructed 
that it may he made to revolve, and containing a screw or spiral, 
the revolution causing the materials placed at the end of the retort,’^ 
by means of a hopper, to be guided or conveyed through it by 
means of a screw or spiral, whilst the retort being heated effects 
the distillation of the materials. The retort or distillatory apparatus 
may be constructed of iron or other suitable material supplied with 
suitable exit pipes, through which the volatile products of distillation 
pass off, in order that such volatile products may be collected and 
utilized.” 


1866, March 13. No. 756. 

BEINJES, John Frederick. ^^Improvements in machinery or 
apparatus for distilling bituminous shale and other bituminous substances 
of a like natwrer —These are, the general construction and arrange¬ 
ment of one and more horizontal retorts for the above purpose as 
follows:—^For distilling ‘‘ shale, boghead coal, and other light 
bituminous substances which are not liable to cake, whilst under 
the action of heat,” employing one or more horizontal retorts of cast 
iron or fire clay, revolving continuously in one direction or receiving 
“a reciprocating or alternating motion round their longitudinal 
axes by means of a ‘ mangle wheel ’ and pinion or other well-known 
mechanical contrivance for converting a continuous rotatory motion 
into a circular reciprocating movement.” These retorts revolving 
continuously in one direction have in the interior spiral ribs. 

"When the retorts receive a circular reciprocating motion on their 
axes they are provided in the interior with double inclined pro¬ 
jections and a series of annular flanges” which divide the retort 
into a number of annular chambers, each communicating with its 
neighbour by an opening left for that purpose in each ring or flange. 
The retorts are set over a furnace so as to have the flame all round. 
In some cases the bituminous matters are fed continuously at one 
end by a hopper, and the residuum is discharged ‘‘into a receiver 
or it may be discharged into a second or third retort similar to the 
first, and be finally discharged from the last retort of the series,” 
one or more of the retorts are provided with a pipe at one or both 
ends connected with condensing apparatus. 
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1866, April 6. No. 992. 

YOUNGr, James. Improvements in distilling^ —These arc, “using 
a revolving retort or still containing a spiral made of iron or other 
suitable material, which I place either in a horizontal or inclined 
position and cause to revolve. The substance to be distilled may be 
a solid or a liquid, the whole or part of which is volatile being 
introduced into the retort or still at the one end and being guided 
by the spiral is conveyed towards the other end, where the portion 
not volatilized is discharged,, the volatile portion being driven off 
while passing through the heated retort.” The feed pipe leading 
from a cistern containing the liquid to be distilled passes through a 
stuffing box at the point beyond a stop-cock where it passes into the 
retort, the discharge end of the retort is similarly entered into a 
stuffing box in the discharge piece for receiving or passing away 
parts of the substances which have not been distilled through a 
pipe out of this end of the retort. Eeference is made to No. 625, 
A.D. 1866. 

1866, May 4. No. 1278. 

YOUNG, William, and BEASH, Peter. Lnprovemerds in the 
distillation of coal, shale, and other bituminous suhstances to obtain oily 
matters therefrom, and in the redistillation of products thereby obtained^ 
—These are, first, the uncondensed or permanent vapours or gases 
when distilling coal, shale, &c., are returned back into the retorts 
containing the coal, shale, <fec., which is being distilled; these gases, 
it is said, “disappear in part, whilst at the same time the yield of 
easily condensable oil is increased.” The vapours or gases should 
be heated before they are returned into the retorts to avoid any 
chilling action. These vapours, it is said, are also advantageous in 
carrying forward with them “ the vapours rising from the water-oil 
which is being distilled. It is preferred to pass the vapours which 
are difficult of condensation back under false bottoms in the retorts.” 
A jet of steam or a forcing or exhausting apparatus may be used 
to pass the vapours through the retorts. In redistilling what are 
known as “ stiU bottoms ” residues from distilling bituminous oils, 
there are obtained vapours or gases not easily condensed. These 
vapours are passed back into the still, or the vapours coming from 
the still may, in a separate vessel, be mixed with the vapours which 
are diffilcult of condensation, and heated with them; “ oil easy of 
eondensation results from the action of the two different vafwurs, 
the one on the other.” 
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1866, June 12. No. 1600. 

NICHOLAS, James. (Provisional protection only.) ^^ImpwmmeMs 
in retmis^ and in the mode of working the same to obtain crude paraffine 
and other oils from cannel coal, bituminous matter, wood, peat, hones, or 
other material —These are, constructing a retort so “that a large 
superficial area of almost any size can be submitted to the direct 
action of heat, and is of the following construction :—The bottom of 
the retort is a plane surface, by preference an iron plate; the sides, 
back, front, and top consist also of similar plates connected together 
by means of flanges, thus forming a sort of box or retort. At the 
back, by preference on the upper portion of the retort are holes 
or pipes by which the products of distillation pass to ordinary 
condensers.” On the top of the retort is a lid arranged on the 
principle of an hydraulic joint, for the purpose of charging the 
retort. In the retorts are rakes. The joints between the flanges 
are formed “with molten lead in lieu of water,” and covered with 
“ sand or other material to prevent rapid oxidation.” Prior to the 
retort being drawn or discharged a small quantity of water is 
dispersed into the retort by a perforated pipe which rising into 
steam sweeps “ what volatile matter remains in the charge out into 
the condensers.” 

1866, June 26. No. 1697. 

YOUNG, James, the younger. (Provisional protection only.) 
^^Improvements in apparatus for the treatment of hydrocarbon oils .'"— 
These are, treating “ crude or more or less refined ” paraffin petro¬ 
leum oils in order to reduce “ the specific gravity of such oils,” and 
improve “their properties for illuminating purposes.” A boiler or 
distilling vessel capable of resisting “a pressure of at least 100 lbs. 
to the square inch ” is charged with the oil; heat is applied, the 
vapour produced “is allowed to pass to the condenser at any 
regulated pressure through a pipe provided with a valve loaded to 
the pressure required, or a separate tube with regulating stop-cock 
may be provided for allowing the vapour to pass to the condensing 
apparatus.” The boiler or vessel has a pressure gauge, and it is 
constructed so as to be readily cleaned out. 

1866, July 23. No. 1905. 

LEACH, James. (Provisional protection only.) Improvements in 
refining paraffim wax ."—These are, boiling “ the crude paraffine for 
about two hours, more or less, with a solution of caustic alkali,” 
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‘‘the precipitated oil is then removed by washing; the paraffine is 
then submitted to the action of animal charcoaF^ filtered, pressed, 
then remelted, washed, and “again subjected to the purifying power 
of charcoal, after which it is again filtered and treated with about 
five per cent, of naphtha and pressed; by preference, the pressing 
should take place while warm. To remove more completely any 
impurity that may still exist it is once more remclted, washed, 
treated with charcoal and filtered, all that remains to be done is to 
run the paraffin into cakes suitable for the market.^' 

1866, September 4. No. 2271. 

HOLMES, William Cartwright, and PERKINS, Jno. Wm. 
(Provisional protection not allowed.) ImprovemeniH in apparatus 
for the distillation of paraffine and petroleum or other hydrocarbon oils,’’-— 
These are, taking “the usual fiated hemispherical still,’^fixing in the 
interior about midway a charging pipe with a self-acting cock, and 
carrying the neck of the still through an intermediate condenser, 
to which the charging pipe is also attached. “The condenser is 
provided also with a self-acting cock to receive and maintain the 
charge, so as to supply the still and maintain one uniform level 
while at work with boiling oil.” At the bottom is a pipe for 
removing any water in the oil. “ In the interior of the still, is a 
pyrometer, self acting, so that when the boiling point has risen to 
any point previously determined on, any further supply may be and 
is cut off. The condenser being charged with oil charges the still 
and maintains the charge at the same level, thus obviating any 
burning or discolouring of the oil, and requiring little or no 
attention.” 


1866, September 17. No. 2380. 

BE-ASH, Peter, and YOUNG, William. ^^Improvements in the 
mamfactwe of oil from shale and other bituminous substances” —“ These 
are, the distillation of shale or other bituminous matter in com¬ 
bination with the tar,” as afterwards described, “ in order to obtain 
oil in greater quantity than the shale or other bituminous matter 
would produce separately.” The acid tar precipitated by adding 
sulphuric acid to cmde bituminous oils, having “little or no 
commercial value is prepared by neutralizing the acid with lime or 
other base, or the acid is washed out by blowing steam into it; ” 
“the separation may be rendered more complete by the addition of 
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salt/’ The purified tar is absorbed by ashes or other absorbent 
material, and charged “into the retort in a solid form, together with 
the shale or bituminous matter.” Or the purified tar is mixed with 
lime or other alkaline matter, and distilled along with the shale or 
bituminous matter. Or the shale or bituminous matter is mixed 
with lime or other bituminous matter, and distilled “along with the 
tar which is allowed to flow over and through the shale and lime 
during the distillation.” The distillation is conducted, by prefer¬ 
ence, in the manner described in No. 1278, A.D. 1866. 


1866, October 29. No. 2788. 

McBEATH, Charles. ^^Improvements in the treatment or distillation 
of shale, coal, and other Utuminms substances, and in the means or 
apparatus employed therefor.'^ —These are, “the construction and use 
of an open-mouthed oven or retort erected over a hearth or grate for 
the treatment or distillation” of the above substances “into gases by 
the heat of their own combustion at the open mouth of the retort ” 
(whether these gases are condensed into oils in the condensers after 
described, or in others heretofore in use or whether used as gases); 
also, “ the application and use of a jet or stream of steam at or near 
the neck of the conduit carrying the distilled- gases from these 
improved retorts to their condensers, or applied to other retorts 
and condensers heretofore or at present used ” for the treatment or 
distillation of the above substances, “whether used in connection 
with the returned currents of uncondensed gases from the con¬ 
densers or not, and whether these currents of gases to and from the 
condensers are assisted or partially produced or not by a fan or 
other equivalent blast in addition to the said steam jet.” The 
condenser is a long cylinder connected to the neck leading from 
the distilling oven, from which it declines at a considerable angle 
towards the ground, and rests on suitable pillars of brickwork. 
This condenser is fitted with six pairs of transverse diagonal surface 
condensing pipes or tubes open to the atmosphere, and through 
which currents of cold air ascend and escape at the top, or these 
currents may be conducted by one conduit connecting all the pipes 
at their upper ends to a chimney, or this heated air or a portion of 
it may be led into the ash pit. There is an arrangement by which 
the imcondensed olefiant gases are returned through the condensers. 
The retorts or ovens are fed with the above substances by means of 
a hopper on the top. 
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1866, November 3. No. 2847. 

HAEEIS, JosiAH. ^^Improvements in apparatus for the production 
distillation^ and refining of hydrocarbon and other oils from shale, cannel 
coal, peat, lignite, or other bituminous minerals .”—These are, placing 
‘‘an ordinary exhausting fan or pump to be driven or worked by 
steam or other motive power at the required velocity at the delivery 
pipe leading from the retorts” or “at the ordinary outlet of the 
condensing worm leading from the still,” and thus drawing off “ the 
vapours, fumes, smoke, or gases generated in the retorts during 
distillation” of the above substances, and drawing off in a like 
manner from the above substances “ such vapours, fumes, smoke, or 
gases as are generated in ovens or kilns for conversion into hydro¬ 
carbon oil.”^ 

1867, February 1. No. 284. 

BUHEEE, Jacob, of Munich, and PEICE, Astley Paston, of 
London. (Provisional protection only.) ^^Improvements in the dis¬ 
tillation of coal, shale, Sc .”—“The materials are to be redixced to a 
fine state of division, and then caused to pass or fall through the 
interior of a heated vertical chamber, tube, or a retort, or series of 
the same, in such a manner as that the several particles in their 
descent or passage shall be subjected to the action of heat, applied 
externally, to the retort &c. The character of the distillatory 
products being dependent on the temperature employed for their 
production, it follows the apparatus must be heated more strongly 
when it is desired to obtain illuminating gas than when the object is 
the production of oil and other condensable products.” 

1867, March 7. No. 650. 

YOUNG, WiLLUM, of Straiton; and BEASH, Peter, of Leith. 
^^Improvements in the distillation of shale &cl —“The shale <fec. are 
heated by the gases given off by itself. The shale is enclosed in a 
vessel provided with an outside casing which is to convey the gas \ 
heat is applied to the outside casing and is diffused through that to 
the inner chamber containing the shale &c. the gas or vapour is 
then by a suitable pipe at the bottom introduced between the 
outer casing and the inner chamber, and after ascending it is forced 
or drawn into a downward current through the bituminous matter 

* All the above extracts of Patents were taken from Abridgments of 
Specifications relating to Oils, Fats, Lubricants, Candles and Soap,’ pnblishecl 
by G-. E. Eyre and William Spottiswoode, 1873. ’ 
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carrying with it the oily vapours, thus effecting a downward 
distillation which produces an oil of high quality. Instead of the 
outer casing or chamber, which conveys the vapour or gas, a pipe or 
arrangement of pipes for the same purpose may be used. By means 
of the downward distillation a larger quantity of solid parafi&n is 
obtained from the oil than by any other mode known.” 

1867, March 12. No. 707. 

BEINJES, John Fuederick, Whitechapel, London. ^^Improve¬ 
ments in apparatus for distilling shale, “ The improvements are 
in the means of traversing the material or substance under treatment 
through the retort in which it is contained. One or a series of 
horizontal cylindrical retorts are made to revolve continuously in one 
direction to receive a circular reciprocating motion on the axial 
centre line of the retort. Each retort is provided internally with a 
series of longitudinal ledges or ribs, which serve as lifters, and allow 
the material to fall in a shower on to the bottom of the retort, and 
according to the angle of these ribs so will the passage be retarded 
or hastened, (of the shale).” 

1867, June 21. No. 1808. 

PERKINS, John William, of London. (Provisional protection 
only.) ^^Improvements in stills for petroleum, paraffine oil, “ The 

still consists of a series of chambers in communication with each 
other, each of which chambers contains a coil of pipes through which 
the heating medium is caused to flow. At the extremity of the 
heating medium I maintain the current through the still by means 
of an ordinary force pump enclosed in a tank of oil for supplying 
the charger with hot oil, and the discharge pipe of the still is 
encased in an ordinary ‘ Liebig's ’ condenser.” 

1867, June 27. No. 2175. 

RIPPINGILLE, Edwd. Alexander, Holborn, London. ^^Improve¬ 
ments in the mode of distilling or sepa/rating the more volatile portions 
of petroleum, dcS —The improvements consist, firstly, in the 
employment of a jet or jets of steam to draw or force in a current 
or currents of air through the petroleum or other mineral the 
volatile matter of which is to be separated; such jets acting in a 
somewhat similar manner to the blast of a locomotive engine. The 
oil to be treated is placed in a vessel in which a finely perforated 

XT 
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iir jiijMii in n in iiirangiwl at thn l«w«r witli llii^ pip*- 
ii riiiiiiiHiitil n j)i{Ki iitnntng frtnn tlm aftiri^miil vc«..«i*l tr# iifinl.li«*r 
ifitii wliich a jtii or Jolii nf ntoiim iiri? Itltnfiii niirli 
«f4‘aiii 141',ling to draw or forcta in air to nncli vimml Imm a 

«aaitl>inij<l cunttnt of air anil ntoaiii paaneii from tliu iijij'mr fnirl 
lli<?r« 5 tif ir> the |HirforaUaI pipe in the interior of llie oil trriiiiiig 
Tlie comlaned enrront of air and Wiiiiiig lliniiigti lliu 

jMirforated pi|je iMiaBen in niiniemus inriidl jela tjp ihrmigli ifio i»i! 
and mit thnmgh a *gcK>iieneek/ eomieetcKi with the iiinMir of ilie 
oil vemeh and in doing ao carrieii with it the iiiore viiliitiki |Mirliotifi 
of wmli oil, wliicdi are then eonveyecl into another vcf«el mnl 
eomietiwid in uriy miitahle way.’^ 

imm, dime a No. 186a 

YOlJMfJ, dAMtB, of Kelly, IlerifrowKhiro. (ProviMonal firoteeiiiiii 
ofdy.) ^ Imfmmrmink in ImtUnff * This inveritifiri 

eoniiati eiiontlidly in heating and diitilling hydroearlKmi, «ueli m 
paraffin, paraffin oil, and jietroleum in contact with or from alkalkii 
or alkaline earthi.” 

186B, July 27. No. 23f>6. 

LAMlIh; FiiiOE., and BTElillY, Airaitiii CiiAa, of Itotliurfiiilm, 
Ijfondon, and FO'RDEED, John, of lilimkhcMth, Kcirit. 
mrnin in tlm tmiinmni nf mdM awl liqttM htfdrmLrkmP’^^^^Thm iiiviiii- 
tion coriiiito in treating theia iiih«taricei with fidler^s eartli tifitler 
eortidn emiditioni. For wa% or nemkoltd hydfotarlMiiin the niiiterial 
m fifit melted, and the earth thoroughly utirreil into it. After the 
«irth htw iMien iiiHieiently agitated with the materiid, the wliiilii l» 
left for the earth to mdmide, or it may be filtormL When trentiiig 
liquid oili we first place them in a still with a |iro{iiir qiuifiiity of 
fuller’s earth, and distil them in contact with it generally, hut in^ 
necoMiarily to ciryiicii, with or without the anniiilaiu:© of m 

tuny he foiind neceisary. Liquid hydnmirlions are iiihjecliitl to » 
irelimiriary treatment with iulphiiric acid, 01 alkali and acid kiforii 
dwtilktion. The producti of this diititkiion may he trimtel witli 
the «rth, or iimply wiwh^, or trailed only with acid; the liiftiiii 
Iming ftiiiihed with ammonia or lt« cartKinato. floRitftliiiii It k 
preferable to tim m a Aim! tr^tment a tmall {itreeiitif® of lilimlii 
of aiak or iMitmih to prevent the oil going Imck in colour. Hio iUn 
taw prwliiefMl may h& nmi for w-asMng the crude oils prufitiw t# 
dWiktiom” 
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1869, February 6. No. 376. 

MELBETJM, Edward, Decbmont, Linlithgow. ImjgrovemmU in 
the manufacture of paraffine oil .”—“An apparatus ^uch as an iron tube 
or a common retort is built up over or alongside of a fire so that 
the temperature can be so regulated as to attain a range of tem¬ 
perature not exceeding a visible red heat, and to obtain a large 
surface to be heated, such apparatus may be filled with broken 
stones or spent shale. The heavy oils or the melted paraffine are to 
be run in slowly at one end of a retort or decomposing tube, and 
the products thus resulting are condensed by passing off through a 
condenser connected with the other end of the retort. A mixture 
of paraffine and oils when distilled at about 700° F. will split up 
into easily refined oils for lamps, and heavier oils suitable for 
lubricating, 


1869, February 26. No. 600. 

TOWNSEND, Joseph, of Glasgow, Lanark. ^^Improvements in 
extracting and refining oils from minerals, &c .”—“Superheated steam is 
passed into the upper end of the retort, and is maintained at at least 
J lb. per sq. inch over the atmospheric pressure. The retort is 
preferably circular, 12 feet by 12 feet of iron (fire-clay lined) plates. 
It is to have a perforated bottom through which the steam and what 
it extracts pass to an inclined bottom leading to an exit tube at the 
side, this pipe or tube first descends a little, then ascends to any 
convenient height, whilst at the top or any convenient height, a 
loaded valve is applied to it, to prevent the passage of liquids or 
gases except at a predetermined pressure, to which the valve is 
loaded, and maintained in the retort as well. The condensed 
products are to be passed through heating baths in coils,* and the 
products in each coil collected separately. Heated air or any heated 
gas may be used in place of steam. The steam, air, or gas may be 
admitted at the top, and the exit pipe placed at a different part, 
but the arrangement described is preferable. If the oils are to be 
extracted from tar or other more or less liquid substances, the retort 
is constructed with horizontal platforms with ledges and extending 
alternately from opposite sides to within short distances of the other 
sides. The tar or other matter is placed on the top platform, 
and overflows in succession down upon each lower one, whilst the 
heated steam, air, or gas passes off with what it extracts to the exit 
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TOWHHKNl), :imnnu md 

** ImpftffrmmiM m ihr tff Irmitimjf #/ *^A 

rtikiri k twwl mill «timiii {mittirnli*il) iit fik llifn fm* ^*|. iii tii.if !»’ 
lit flrufc tfm|il«»yii4» ?iii«l tho prmmmt l«i tm piiiilii.;i!ly inriiM^ri} ta 
IfiO-ITO |}ii4., tliii iiittmm* l«*ing mVirntml pi m l«# a 

fliiW <if tiiii Ill itiifi wiiy ilit^ liglit riik itri? <li!«titlr4 «w«t 

piirii, whikt tlm ri*i*iiiitij niu*r ttvdltmnii wiift »ri*! 
iiiwi iilkiiliitH, fiiiil cryntiillimng, nuiy p^jwiritlutl into ltil*rk4iliiig 
aili luitl wax l»y cinliiiairy 


IHItl, Jiiim Ifi. Nil. I m2. 

BMITII, Wif.mAM, Ilf Itot..bgi4t4.i» Liiilithgnw, (lYmiMiniiiil 
tinn cirily.) ImprnrmmilM mlrmlMj »r imrippMuj mim'ml ■■ 

**Tlw ttivmiiitm jririi4|Mil!y in t.^rin.»lftying f«itl|»fitin«^ iiri4 

«lllrit: 4 i 4 will* frnm mm hiilf in twirn i|.?i wiiiglil, i4' wj4!f?r. fli« riritl 
iinc'l wiitiir iMiittg tnixitd with thn nil whiUl in llii? limiril 

tiy ihifir ilw nil akn ksiiig u$ 

IOC)"* F. {irinr U* iiflrliiig thn m?i*l mnl %Vitli!-r. Hut trmttmml tiiay 
imrfnrtntttl nr nfiisnitr if umimmuy. Thrs ter m 

ihitiiitir iificl iMittur fitted fnr itiiiking grcfiiitt, 


1B60, Knjitemliiir I, Hn.. 


BCX)TI\ lOmiKirr, Miiitiiier «»f Aiidtewidl Wnrlia; 
WlW4AM| iilmi nf AdiikiiviilL {Ffnvkiniwl jirnlwlinii fiiily4 
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1869, October 11. ISfo. 2950. 

KIEK, Alexander Carnegie, of Glasgow, Lanark. (Provisional 
protection only.) Impvvements in treating mineral oilsT —“This 
invention is for the reduction of the specific gravity of the heavier 
portions of paraffin, and other mineral oils, and consists in distilling 
them in a still of any known convenient construction, and in 
causing the vapour, as it leaves the still to issue at a high velocity 
through a contracted orifice or orifices by forming a partial vacuum 
in the condenser or in the pipe leading from the still. This may 
be effected either by pumps, or by what is known as an ejector 
condenser.” 

1870, January 6. No. 50. 

SHAND, George, of Stirling, N.B. (Provisional protection only.) 
^^Improvements in obtaining products from tars a/nd residues^ —“The 
process consists in distilling under pressure. The heat may be 
applied by means of superheated steam, or saturated steam of high 
pressure, or direct fire heat, in any of the known apparatus in use, 
for distilling under pressure. Five to 10 pounds per sq. in. above the 
atmospheric pressure is to be preferred. ‘ Coal-tar oil ’ may by 
this mode be made to yield naphtha, light oils, and lubricating oils, 
not hitherto obtained from it; whilst if tar or partially treated tar 
is used, larger quantities of naphtha and light oils may be obtained 
than heretofore.” 

1870, July 1. No. 1871. 

MoINTOSH, James Anderson, of Leith, Midlothian. (Provi¬ 
sional protection only.) ^^Improvements in distilling oilsi —“Milk 
of lime is thoroughly incorporated with the oil, and then passed 
into the still, after which soda crystals are added to the mass 
which is again agitated till the crystals dissolve. The still is then 
put in order and fired, and the slower and more gentle the distilla¬ 
tion is effected the better will be the* oil in smell, purity and 
brightness of colour. The proportions for 1st distilled parafiSn 
blue oil are : 30 cwts. of blue oil, 60 gallons of milk of lime, and 
about 2 cwts. of soda crystals. This treatment may be applied to 
any oils whether they have been distilled once or twice before.” 

1871, February 4. No. 305. 

CHIJECH, James, of Glasgow. Improvements in distilling and in 
apparatus therefor,” —The retorts can be made circular or of a 
polygonal horizontal section, and each of a series is formed with an 
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YOlJNCl, fUMW, of Kelly, Itetifriw«lir§, (Prmmmmd pmAmimn 
iifily,) imprtmnmfik m irm% tiyilro-. 
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im iiuokeritJi, fiiUih, or iiAtisfAl hitiiitiori#, wstli iiiiirktie «rif| in iJm 
giiiiietM Thc^ iiitmt«tc« »re In Iii|ti©i4g| liy liiiai mill in 

that utmtfi iirii to Im AgitA^l with the iaJfl Arlil in a gimfnitt ilittoi, l« 
riiiitevii tliti lm|rtiritiaa The Agitaiion m l» kt eflkiet! hy uf4mmy 
or reeijirirjitiiig Agitekiri or tltt«herA, anti tlii WMmh »m of •liitit tir 
other miiterial mjmWo of n^iiting the action tif tli© a«itl/* 


1872, Pelumi^ 28. Mo. 117* 

YOlJMfl, of Kelly, ItoiifriWAhlm ** 1# imii$$nj 

^**-**Th# «li by ttMlaiii» m 
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ami !ii|iiiii iiiiiriiitie iiciil Imwglit irttn with ihem» chuirig 

III nr iiifiifr mnd inatarisil Muriatic acid 

lii|iiif| ami may Ihi ni4i*iL*^ 

|K'i2, F«l*niiiry 2H. No. f>lH, 

\ fif l\c!!}% Im,pmrtrtmih in ahtmn- 

irmj iifirrmrimm fnmi AinhufrA ■ Atmmphmm prcKlucdH uf 

tfi« iriiitcrla! frruii wliit?li |}i« ii«»ai Ihniu derived are mixaid with 
ttiii liyilri«iirlitiii« imuglil i« Im riltoiimd, and the kilnn, fiinmccm, 
i4r« cfifiiliiiietl wilti II tciwiir m chiiitilier cimtjiiuiug cuke <ir utlicir 
fiiiiliiriiil laitwffcii the »inmtm <if which the viijKHim, i^mm and aik 
Itetwccri lliii ladtirci iiainwi kiliti, &c, and the tewer, a cori- 
k iiiimitctl in which Ifwi ttiere readily cenderwiihlo lairtiena 
till? b-ifii ill {-mm thrcitigh the tower, wficirein they kicome 
tiiixiMl with liydrficiirkni oil which in mnisial to flow througli the 
tcfwer lo aliiorii the ktim coritkinmhle lairtiotia,” 

m7% Miirch 30. No. 93a 

MIJHIIO, of Kiitwingtofi, London. (Fmviatonal protae- 

lif>ii only.) ImpmmmMmiM in tfm tArmUtm f*/ml tml fmm hUumifmm 
mhimmmPMmtlrnl i^mm arii Im- |«ioied over the bialy of the 
ihal© eciiiteitied in a |im|M$r ve««f)l. The gi«e« preferable 
for tlw |iiir|M»«i ire the fiifalecl protliick of cofnlniition, which may 
liii firopreri by driviiig, drawing, or conducting air over a lire of 
ifiy iuitalile cotefiiiilihlii itnitler. T-lie fire m to Im m arraiigiitl that 
all llii c«ygiiii iiippliafl i* ^iinliiniMi with carkin. A bed or layer 
of riitl hot coko, li«idw the fire tmy noinetimii l>e necas«ry, and 
the fawitfrin and aTOiigement of thk fir# iniuit l>e such ii« to effect 
tiiii roiitrol and regiiktion of the te«i|ieratur# of the heiitial prcKliicte 
I waning away froin itich lire, when niaiing oil, that the temtasnitureof 
the shale, Aa ticing ofmmtiMl ttfMiii, shall not h# higher than that 
wtiirli in fiivoiindde for the krpst procliictiori of oil and the 
{irmliirtii thoriiof, I pr«ifor to drive a hkst of air front an itir |tiiRtp 
over » cokti fire, arranged on the linea aktve atatod. The li©at«l 
|irf^liioi^ of iioiiiliiistiofi lire Iwl into the ekwalair contiiiiyfig the 
nhiilo, Ac*; iiftd I pr#f«f to iiilitMluee thi»e heittol {ircaiitete fit tli# 





3# MumiMAi OILS dNB iir-imMH/crs, 


im% April 11. Kii. ICIIl 

liKLL# JfiilMi jiifibr, iiml HELL, Tiiiisi4B« Iwlfi tif lanmk. 

(IViivi^imm! imitorliriit iMily.) Impmmmmh m tipimt4lm fat tls/ 
f-lmtijimj hm^mlid **Tii mrry iitii tlii»i intinilMfi a ftiii^ll 

Imirifnfilt?® ilimiii artgifto k t4i nut tiii ritik in imu% *4 4 

ImitiA €if retorts tir biiwiwin lw*i \mmhm fiirjiig ilvIi nilirr. Iln* 
ilriviiig wliiiiil« am i4«titntol tlirmigli gimriiig whirii rati 1« «ln‘ 
■lifipigiiil. find II jiiiiiiin mn Imi m m Uf mi m ii 

ficiriKttiibil mrk Imr rmrrinl hy tti« mt^m. A riikii kir k 
that eiiii Imi Ikml iijKitt nilhar iifit! iif ilni nii.?k lutr^ tii »itil ltt« 
cm «itliiir iidti, litid llik nikci liitr in Mijijilircl wilti phim im nr 
piirily elims, whcm it ii pnnhcicl iii ifni »iiil In ^mm mvI 

i!i« ttiiilariiila in ilin ri^t4irt whim ii k ilrawit ntik itw 

iiiiiiuriiili in iriirkn Imtwciaii tlia aitii ami riiliirla,** 

IS72, MiiylS. Nik 1491. 

rOllTKIi, IkifiEET, d Chiftwkk* eiicI ICIIITKII, FiiEnrJifric, »f 
Minting Ijirii, Lmifliiit. *^Imprmemmi$ m dkiiltimj mui in. 

*^Tlni itniinmantutita ecin^iii in jm^^ing llii? rlitiign «f 
iniilarial in ki ilkiillml in a thin ntnittiti Ihmiigli a vi^rlinil 
an ihai llm wtinlii nf ih# micl chmrgti k ktijA in miilurt witli lln? pi4r^:ii 
fif iliii fotnrt, anil thci iintir# fimitml llis^rwf w'tiilsi 

tlie ciiintraJ lairtinn nf tka riitnri k liifi frnii fur ifw! nf ilw 

vafwiiw nr pimm cirnlvntl. Tlni ralnri k fixwl vrrlirjilly wpiii ii 
roaepteide fnr ilia auliaitsitfcl miiliiriiilt am! In ili« iipjif^r uml m 
a Icrppar nr ro«arynir In annlain Ihii tlktilliilila ttniltar. In Itwi 
kipiair and tlirniigh tha mimt wa pliiea a cifiilnit lliii npim 
ami projaclirig tlimngli th« tnji nf Ifiii tin|t|wr. CIti Ilk tkiJi. wn |ii 
a mmw m warm fnr fawling Iha aliargn frwtii ttifi fwipfiijr iiil«i ilia 
Mtnri. Tlia nr blmlai art In ki iticlimtl at an arigb i#f II 


1872, Jtiri© If. In. I7S«. 

ANDKEiON, (Iwmm, ami BlJ€liANAM, dmm., M nf IWwiiiy 
Oil Wnrka, liiilithgnir. (Fkrf, m Iht imtaiilttta imgliitial |«i il# 
anmplata «jwJftcaiin«,) ^^Impnmmnh m npfmmim /f# im.m 9 § 
rAcirya frm ‘*Tha ap|»mli« mmmi^ nf a rntiiiiiiiinit m 

Jninidl matal md nr l»r, nr nf a chain, Itiiil will n pljtt# i^r rnfflm 
ii platiii. It ii pli^i in th# mtort litfnr# nr fliiring 4 ipi 

fi in mmaiii lltri daring tit disliffutinit nf tlwi m$ 4 % mmiw% 
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sliale, &c. The rod or ha,r is preferably irithdrawn by a steam 
windlass ruaning on rails. A. series of plates separated from one 
another is to be preferred, the one at the back end (the one furthest 
in the retort) to be the largest/’ 

1872, June 12. No. 1771. 

SHANKS, HuoHj of South Qneensferry, Linlithgow. (Provisional 
protection only.) ^^Improvements in drawing retorts ani meo/ns 
therefore —“ The improvement consists in a rod or shaft, (to be 
worked by manual power or machinery) on which are fixed at 
distances from each other a number of ‘ clats ’ or rakes. Each rake 
is to be gradually larger, the smallest is to be nearest the mouth 
of the retort, the largest being at the back. The rakes may he 
perforated to allow the vapours and gas from the distillable 
material, to pass through it. After the distillation is finished the 
door of the retort is removed, and the shaft and rakes drawn out 
with the residue.” 

1872, July 24. No. 2204. 

COS, John", East Stockwith, Lincolnshire, and COX, Samuel, of 
Camberwell, London. (Provisional protection only.) ^^Improvements 
m the extraction of pmapw &c. hf distilling a mhtUe solvent through itT 
—The materials with a suitable solvent are placed in a plain or 
perforated cylinder with a perforated bottom contained in a double 
cased cylinder with a double bottom closed by a cap having deep 
dipping rims dropping into the space between the inner and outer 
cylinder containing water to form an air tight joint. This cap is 
perforated in the centre, and around such perforation are placed two 
collars the one of larger diameter than the other to form a space 
for water and to admit a pipe fitted also at the end with a collar. 
The vaporous solvent coming in contact with these joints cannot pass 
through them, because it is immediately condensed or driven off 
according as to whether the water is hot or cold. The volatile 
solvent is distilled from another cylinder of exactly the same con¬ 
struction hy means of steam passed into the water within the space 
between the double cylinder through the just described pipe which 
is connected with the head of a condensing worm fitted also with a 
water joint. The vapour is here condensed and passes through a 
pipe connected at the bottom of the worm hy a sliding and revolving 
water joint into another double cased cylinder as above described. 
In this cyhnder the condensed volatile solvent saturates the paraffin 



1H72, Aiigiiil 2L Ka 21^?.. 

YOTJNO, William, Magilalufi HCflTi; 

M'tWBclInirgh Um Wiirkii, iiiifl HTKVKKM, Wumau W, |j*ir lniif 
Fotor Ilriwh, of Laith|, iiJl nf %tiilh*ihum, ** m ly 

(lenirmiim tlMMlnimn <*f rmil^ «lr/*.**Th« atif 

catiHcd to jKiBH in 1.4 downwiinl ilirwtion fhrm. 0 i flip Iii#i lfm$i 
a pmviouB ohargii, Th« mUtri m u$ Im fmi hmrnmt (hy 
thrown into tint ooirihuntiori t« « vitry *|iill tml liriiL Tli<" 

sulmUmoo to \m dktilkii! w lliofi tiy ifi*^ liojij^-r iinil 

lit tho to|L and na nimn aa oil to roiiio ifip 

(praferalily a jot of at^iitiii) ja m*i to wurli, Tin? *4 

vapcmri i» to \m nittiiiloil at ihii #i*l« of ilio roi«oi; iIip %dmh< 
boendomid in Buitiibki flini#, mid tho pr^^lnrf;* r,f 

mrried off to thci ohitniioy. Any iiriliiinry i-oiitlrntor 111.1) o-vd. 
As BiKOi aa onci ehiirgii Iktroini?^ oilLiii.f*lr 4 » d drmrti *41 mim ili.t 
eomlmstiori chatiii'mr, micl it piipjiliif^ IipbI, f**r tli** fir%i *4 

materkl, which shiiitld lai itwtiwtiliiiiidy int.r<i*ln C«J ill ijliK l<»ji ■“ 


1 H 73 , Ffthnitary 15 . K«». 5 i*U. 


lATIBON, iliHlK, of Aifiiriii, Ititiiatk. **^is iA/- 
(kstrmUm dbHUntum uf mil mil nhtk. " *'F“r tin- I o»«r 

<j!Wt iron cylindoni tram IH intlniii ro 3 ami 

IH to 30 foot In morn or liJi*#* m nr 

morn, or miilwl UigntliMr in any ».iy ^ ht, ntx 

ftttmi with n Mhaft or tfivolvitig Kn<| imnoinji |^tail»| 

with »id rotorlj, atwl pkewl in or m ih« iwnl .fesilii „t •h*lt, r oli ii 
mrm lilatlim, eithur ca*t with or 1joIi«. 1 *.« i., u,« ^ 

form one aontinijtiHn )«rew, A liulo #|*»rp i. i„ 
the screw hWes and the mlm «n.l tojsi ..f ilw. r^ort* l»r th« 1t»> 
escajm of the gases, vanown^ ami other jw.slnn* ,3 ,b„ ,|„t 
into tho (sontioiwors. The oik can l« leiriliMi hy ri^SwidkHoi, nr in 


containing and with flic nil nr fid in fjills to thr^ 

bottom of the cylinder, and in rcrovpri^I by dint h.im 4 
or the fimt cylinder containing tii«»rc nmtpri.d-^ 
ming three or more cylindcru, iib l lm dm mg 

being prepared for another cylinder, itn^’-reby rptidpring ibr 
tion cfintiniionB, and tho aolvent mu fie ovrr .iiid oi^r 'sjhh 
without hm*^ 


MiNEMAL a/is A mi jnytmmiH^Ts. 
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April 10 , Xtn |3*iL 

!fchiklaiik, Mid C’Mditr. 

/'<#pv?i.f; 'in runfv, >' .fc Jitilr au 4 ulhtt'f i»i 7 -i/iV/f/i 7 i^/ 

in np_^*-7rr|.fL/^ fWrr;/-r." III riilTViliiC tflirt iliVt!ti'. 

flu'll ti <4 f^Mir r«’rfi«:.;il r*'t<srt.<i nn^ iii fi furiyirii nr 

tt'ifli t!i4’ir 4t ii lilfki *li,f»l;ilir#i iilwirii 11 I'nfitrid fini-" 

ps,ii!rt' 1 hrn l»x,i!rfi||| iir<’ j*r«tiiti»*l witJi dfMirrt vtl'iirli 

1*** id4^ii :ni*l itiitii*^dwl*dy t»id<iw wiiditkiiir in ini iiirliiind 

i'':du, ttlivli i! 4 m’|»iir::iii6.i^ ilii! imlUmi nf itte frciiit 

ilii^ r4‘’n,tr,il mdiiUi it mu tm inrnsjil <m*r wittwiiitlii In 

iilirrif fin* «'jw*!4! ^tmh In f^ll ifiln tliii lirti#|ii«i|, Ttiil hut riitort.» 
fir« ililv m*i $lmwn nl injiiiiliiiliifit I'MiricM'li. 

nf h>m »4 t}i» imm$umn% hrmml during tliii diililiiiliiirt 
iii.;Tiv Im I«1 inin lilt* firpnjMwriti u$ »id llw rntnbiirtintn Arty iittiiilMir 
**| rc’iririii riiiiy ki irfiiimsil in mm tivnri, niilnir fiiiri^Miliil cir 

l«7:i,diify II ttm. 

MKU’dinM., f»f Ikrliiiiniil* imfmmmenk m 

II# mf f$m4 pmi0m ni//’--*• Tfinifnitl tif nhiilci 

i,« |«i tm frnfii » riijmln tir fttriincn iitiiilnr In 11 tiliinfc frirrmni^ 

w mil umingpil ihiil nm% Miiktimltlii nr jMjmiiitiiint 

ffiiffii utif’h #li♦l|^kli»♦fl tuny \m inlrtnlnctfil atwivti ilin pliict 
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fiirmice immediately alami tli« fdare *4 rmuhtmium, m4 trpiliU‘4 
in aiieh maiimir hy admi^-aifm «4 mAi tlmi tm «aii 

possildy j«ws upwartl tii t-hii jikre nf di^iill 4 ti»'»ii w^ili 

airl'Kai or hyilrogfoi, ilio fiiiiii gii^ Wiiig aii 14*4^ i *4 

distillation from Urn stialii." 

1H74, Miiy Ko. t^2l. 

BKIjL, *lonx, of Wi.^hatv, laiiark. ** %n /.'*j| 

and MhilrJ^ ■ ■■*^ A t-uleilar roiiifi fttmi in a fiori^*iii«i! <*r ai 

a Hiiitelilo angle in fat tw* employo^l, Hie reiorl 4 mi 

ccmstnietrfd tJiat it may k* made tfi revohe in ut rm-h iaii| 

of the reiairt, the said shaft rarry |w^rtioii» of .1 M-’iew ihreipl 411 *! iiWi 
flat hlmlciB, itarli jitiriioii of the ihraa«l roro*iitliii||. of .fnnj 

oom{4ot4s t.urri of the. the Hal af$*I mtww %hfm4 In 

alterriatai a!<»tig th«* shaft, Hio «4 lli*^ urt^w mml the lilailpw 
aril to hfi made so ns tn nearly nairh the rif iliit^ rri«iri 

l>iit ycit roVolvo eiisily. The |wafiofi.» ^4 a 4 .rrw are to fuin-’r* ifp? 
ohiirgo onward from one end lo ilot *4lier «4 tlr trimti, ih^ 
hlades an? to tiirit it ovor re|ioiile«Ily on ii# w^y. 11 ir Itl 4 dr:'*f 
aro |airforated in idlow the gmmm 

to ihti tiditrtioii jii|i*% The sliafl i» i«» Iw? hy 4 

Umgmi norriw or nlhf^ {Kiiia*f, The ip, 4 fr,riiil to 

©ithor rotigbly grotnnl or rmiu rr-*! I«i a hii«- liii^y !«■» I-.mijiip| 

unm^miivy I iifid llif? T$fUiTi «iiiphl iiin-rt Ij* rii^*sr 1I1411 

half th« ijiiantity that r«»iilil las hir**,! »»>!«« it ’ili« mm 

cuiiilotimHl if! thp wsiy.” 

|t<7l, .!»il.v 2fl. N.. 7 * 4 ;* 

TWEDDLE, ilKuuimr Wiikijs f "orifjt'iiot'%\ oi \tw Y»»fh himI 
Irfiriliori. ^Aw^tffiPrtmnls mHw nfA mhmMmf 

still i# to W difecily stohf4'-«:ily 1*^ ilr» 

IiitiiL III fJti« still are dry md ^ |tt|« |4rrtln*r4i«| 

fur |}io mlmlrnmn of roiimioti ^mmrn^ 

^1.1*14111 m iiwy k? tliwirwl. The tffy may l«# di«|p^n-iwii| 

with, f}i» sitid slill y mmnm-imt hy .utiii^We To 

jroiiiiro II laieiitiitt in the #tiih and drait of th^ «| ditiilli 

ihm, fliro* IS M fofideiiftrr hrltv«rii ih<^ |)rtim|. m%4 thr *li|i f 
fadroktiiii^ i4 :i:r to II, ml m' r ^ml ih# t|i»ti||ti^ 

f^lirii off follow^ fir^i tiiMilki# Ift.^ if 41* II |t 4 |i 

ill imwiiii sliih and take off 3s i,. ii|iimil»#liiig oil 



/M nL\7\S\ 


r4*ll<'rtr4 ili fwnrtT ; itirii *iti in lU) |itfr ef*riL more cliKlJllate is 
ill ;iieit.}irr. Tile r*^^n*lniil %itU iini dairk green in eulfiiir, 
li4V«^ mhiur, ;iipl r*^iit.iin 11*1 #e|isirnt-e4 earlwiii iinil nre iiMeful 

l*»f iol*is*j»iir|i**«e#. Tip* third ttiHtilkitii in ti» he rhillerl, nnd 
j»'jr:iffiii ♦te|i;iristrf| liy fireM-^nre. llie oil iifti.ir iltiM mn Im 
hi Hiff4|i|f« r%'|ir>Miire |ii #iifiliglih or ran Iwi refineil hy ni- 
«iiHti1l4ti«44 iii'id .'I 5*1 i^4iI r.tiifiiikiil treiitmeiiL Till! retort in in hii 
in-plr *4 or rii.i4 ir*ni, ninl turn nn iijiriglit eyliipter with i% 

|¥^rhir:ii^'4 or two or iiiore, in tliii iiit-erior ttirougli whieti 

llie %'4|*-nir liie #iill iiiii.»t In roinii ill eiiiiliiet with the 
%%';iirr injrrird wr «lrnwi} in liy fh« vmMnm iniihilmintiil theriiin. 
Ih** «''«ir:r iifid oil #ejiiiriiio tificiifidiifwiyfiii in a fiijw wliinli initst 
Iw'* 111 hmd rhi In |C| imft f«li>w lh« ifxit frcifii thii etimlaitwir where 
file r»ii i:?i of in n water mml m tmji* Tfi© nil in drawn off hy 

tu i|'ijiro|iriate pim l«i the jai#ti|i wliieb ttialntaln« the vianiiitn, ami 
|Miiii|w itiff oil iiilo a ntiilalde rereiren The oil, after 
|.liti will tut foiittil to hare great timridity iii rtiktiori to ite 

#Hiiviie grurit.i M" l« ST 11, nnil it haa hanlly iitiy mloiir^ eolotir 
«r iii«irw«:#tice l:»y reflreleil light/* 

Hetttenilitr 7, Ko, *1137* 

WilJjAM, of C*il{*|ierii, Jienfrewnhirit ImpmtmmiM in 
fAUkmmf kfikw4f^m mpmfM Jrrm md in itm nppmiim entpkf^t^d 
ferli»J tower or ehanilier coiiitmelial of nietiillie 
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}K>ttfim «f tliii €cik« «irfifmrlrn«*iit ri«ivryi?«l hx a pij^^ Ui ,< r^iil, 
pketHl ill a tlinniKli %«'liirli lli*’ ihmph4 h*t lt**m 

i« piisiticL Tfii! giimm atal }it*4i%‘y umy i«? ht*mght iid** 
tiri<ii?r prcii^gun!. llin ganivH ii.ipI **iU ar*^ mu* ilw 

min|mrtiticuit., tint itifimilfal i4hmr*l mi**# ly* 

<»utl«t, |;fi|m by a wi 4 ^lit«?*! mih^ty I'^r ilir^n rtp^niwn*.' iuu-e in.iy 
lai u««ci to iiHiiiMi io ptiiiipifi^ m pw»rtf*»ii *4 mU'^ tli** 

oolcooonipartniofiib tlio AitJirafril mh \mnu «lrai%’ii#»ll at ili«“ by 

li ro|^nlittiid !ia.l! fr.rk. An ftnlnmry t^ill tmy but 

‘(k.dftsy^ i« pri4i*iT««I for a *'oiiiiiino-n« mmi itif”. Iiral i4 a 

firo may bti twotl in plaro *4 ifi«iiii/' 

iHT^b Xin-rmlM«r 12 . Xo. 31131, 

BKNNIK, (lEo||if#K, rif CBiV'n*o%%*^ Biiiiiirk, imfnm-mwfds iii r/hffM 
ami ilmr Jiiiimj:i ami ttppwrir-r^in^fj Ifwtm’dh /iff Hi#' flij|flbili»jfi, 

af nlmlf\ rind iillirt ■-** I $^f -rrt n i4 Isiiig 

vorticjiil rofcortf*, lirolpriildy four f>c oto^ m%. l, mmh^ 4iyliily 
iw rofiioiil from lliti ifiroal «»r *'4 tilli'r at i«#|» Ui 

thfi largor di^'liargiijgiiirmili nt, li*iit.ofio iii pairi*. j♦;lr:|llr•j fr;iipi%'rfft 4 '’|y 
and i« rlomi liM tfndr %i-i|| miilioi r«"‘i 

iittgiiliir iirefied fiirmir«, or m liiirliii-irrk, 

and riirriial by tlifi npimr tbiiigv iiiid lo%%**»r <^»r r^4l;ir% oii .r^c'fi 

llfwili ttiil tipjair iilifl lowi^r of llirpo sf< 4 i lmt% 

cir iic|tir¥iilijiit pliti^fii bnilt mu* lli<s ifc^nioiH? tiaf? lo'iiting 

chaml»cifs wifJi llin Iwwnr tmMth iilwrt'r ii 

iln|.>Iax iiioviiblo lirn grain? nr md r 4 linign*^l Indour r#ic|i 

pair rif raiigrd paralWIy ofli^r flo^ p^nt 

of ilni liratiiig rhmmlm^r, iiipl mtlfwm$tly ,%hn% 0 ..% 
to ill low tins Iriirln or hmm on fraiiw 1 . 4 # llo? 

iiiid rtifiififti lliniti, nfiil wlijrb r*i#i i?n tmd.^ m gnnln? pbin^« bi 4 tlin 
imtoffn Ilf tliin 3*}io twirntM if/bargi^l fulj *i| if,# bts>|pf| 

lip »liii!ii into fill! mmnhr tbrir unfl^no 41I11I ifc# 

fitani ntiitral riiiifliiriinn inlw, imm t.li^ i« t%n^ um *4 Ik# 
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.^fay r/tfi. Nil. lltHH. 

fit I f 1**511^11 C;liiiHhin% Krij^lfiiid, 

“ i miu^’r^ii MiX' -** I firMt milmiiitha oil 

iXJa\ fial, kr.iUi a iwidisl fnidiomii «!iHiillitti(in, and 

rtilirtf till! liiM'vy *4 ffi,* |,r*M!iirf, Iimt4mcl of mechanical 

a till' i'll! with rlifOilirjjU m fnirt liifftiiofom iHuai the prac- 

fir«\ I iuti'v -i ^.Hir%m *4f rriiii{ini«;^»,i iiir Uirmij^h a pipaator 

flu* *4 tli*^ l»y whirli a thorotigli iirid ccunploto 

r.io .«"4, aipi a «"oii,Hi»h*rahli:i nxydizitt*^ iilTiMjfc in produced, 
}poi'i,o4tilly aidiiiy .irfioii *4 ilii-t rlifaiiicaU timtcl, at the muna time 
fli*^ v'lilniii.' .*4 ;iir im^4n^ tlmmgh nirriiifi cifF all traccss of low 
;*f4Vi! V and Wiiliui?, jmmu, iloi result iMiiiig lithficiitirig oil |K)giiaflBing 
iiifirit buly jifid llmh fwinl lltiifi any tniriiirid luhrimting oik 

}irr*'’iif4iirfl mml*\ nmkmg it iiflaphul for hibricating tho 

#lid«t «fi«l otiior jMirt^ nf miiriiio and ofclicir anginas/' 


im, Marrh 29. No* 1216 . 

VOIfNCI, of ldip|-n?ii.ii, lliiiifriiwiliiri:i, ImjMmmMniB in 

ikr d/ilrii/liw nhj^hlUlum »/ fmfJ, dr/V....-**Hm iiiii|irov 0 tnarits consist 
Ilf ?--Fir#!. Ill |»r«i»lnriii|| or itnlnciiig ilia iliiconiiMmition or dastruc- 
tiwe f!i4illiilitiii til roiil, and other liiiiitniiioiig suhstaneos, 

for llm jirti*I motion of hy n ritpici figitiition or circu- 

isifirifi Ilf llin vidatila prfuliirtii ifwiilc the ratoii« or other distilling 
tir aithitr hy mmm iif machiiriical pistons or by 

ib« fit Ilf rf*mprmm*d gas, or vafKiur, with the 

iilijrrt of liriiigifig mkiiil a iittira rogttlar cir af|itai clatKnniioiiticm into 
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being prefemhly d a tortiimw tminm, mnmm tii ib#if 

nattily from i»ide to nitle, or by riiu^itig this rnuli* iii 

narrow miinite strtii.yiiH iigain^'- hoali^tl ; nr iiltrrint^’l)- ilitf 

ganes may ba highly hciiitail, ami thriaigli isnrmw nr 

irnpingarl against aurfacai, whilst in thk hmtlmi ittatr; r?r by 
kiting the gmm ami ranging thmii to pum Itiroir/fi #iiiall nr 
porforatioim iii a mrim of tniyn mmtmnmn llio or 

other mattem, thtmii latter kaiig hejit iii a lirali^l Ilnoi, 

In sealing or luting the rover or «lr«»r of rrtoriJi or liiiiiiliiig 
vosaels, more |mrtienhirly slnihi robirt ihmm, by having the iloor aip| 
retort mouth tnrnmh phuittii #ir tithi?rwimi fawl, n gfnovii luttmr 
in the cltMir <»r robirt month, or in k#th, in whirli ilimtii or ffiiii- 
proBgoc! giw IK pai4i4tal at a preH-Kiirif ei^'rwliiig ilini imhh* the rvliirl 
or distilling vensol. Fourth. In nrninging lliii iiiollioil of rrin-^ 
ducting the dittlillaiimi of «liiih% for ml, thiii ihi? rtiiirgitig anil 
discharging doors may ki chw^rd by lids t»r rovori* piifiihir t-« tiwi 
emplfyed in coal giis miinnfiminre, and kmmn »,» JirirlJiii'*i iwdf 
sealing lids. This jmrt of tlie iiii}iro%auurni is iffTrrtrd liy tiaving 
the outlet for the ptmlueln of ilislilktion tfiiiiipdiat^dy at tfpi 

dcKira or 0 |ainirig«of the rotortii, so l.hal iiiiy air may find its 
way into the retort iloea not r 0 i|uir*f to lums itirfeigli ifir 
Iming distilltid, iiml at th© lemm tinie the is ki^jtl m* hm ilini 

liny oil condiinii.Kl on ihii lid rtins into it, an esitiiitiPi kdng prrfeiiitdy 
kept on the retort during the liinii. it k ttmi*" 


mm, Fifbnmry 10, Ko, ,fi7i 
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densities of oil will require greater or less space to effect 
conditions, wliicli may be readily determined in practice, 
ion of the partition plates is to separate that portion of 
3xt the heating surface from the remaining and greater 
hich causes a variation in the temperature of the separated 
The portion next the heating surface being of higher 
ire, naturally rises, and its place is supplied from below by 
part. This action causes a constant circulation, and 
ery portion contained in the still to flow in a reduced 
n direct contact with the heating surfaces, so that every 
c the oil is subjected to the highest degree of heat con- 
the still, which produces a rapid and perfect volatilization, 
tacles for collecting the products are not described, being 
mown to be needful.” 

1880, April 17. No. 1578. 

William, of Clippens, Renfrew. Improvements in the 
distillation of shale for the obtamment of mineral oil, and in 
itm or means employed therefore —“The object of these 
.ents is to bring about economies in the use of the fuel 
in the destructive distillation of shales which do not 
ifficient carbon for their distillation. The air supplied to 
coke and coal is first heated by passing it through a series 
utive passages connected with the ovens or retorts, which 
bre so arranged that they are heated by the waste products 
ition of the fuel used to heat the retorts, and by the gas, 
her fuel used to supplement the heat from the carbon in 
coke. Instead of using the coal commingled with the 
), I use it in a supplementary furnace, separate from the 
m chamber, but communicating with the oven or chamber 
the retorts are set; or I first convert the solid fuel into 
Durn this gas in the combustion chamber, or in the supple- 
chamber connected with the oven. To obtain a supply 
economically I use the waste steam resulting from the 
ire of sulphate of ammonia from the liquors obtained in 
^e shale, or waste steam from other sources. To cause 
steam to pass through the retorts, I either exhaust them 
e steam may be drawn through them, or blow it through 
neans of a steam jet, the steam so drawn or forced, being 
free it from moisture, and prevent its chilling the contents 
orts. This steam in passing through the retorts acts in the 

X 2 
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M/x£A*ji 0/is AXI) jn^^pix)iHx:rs. 


wt‘il known nnnrnnr «if wa.4iiiig *nii v*#kilil** ;iii4 

amiiifiniji with tlin Tbr ^4 tlir :»o4 » 

art) to ko iimtin in oni» to o|«.oi or i^lnit logrifo'r/'' 

iHHiJ, Ko. 

IMILW, .foiLN^ !.,iini|on ; for il^ourr Kirtli, 

(IVovixifinul |irot 4 ?rtiori only.) ** J-u m vti.,I )fuf 

jTw* fllHiiliiiiifj ’*4/? 

wn.//rr.’*-—“ I'hn rnal r»r rarlwin.'trrfiii!^ t^i |#<^ ft*'itr4 |4.o4*^i 

In a rniort and ln*ato»I to a iinMk’rato lii^n, Hio r*‘toii liri,# 
from it t.wo |ii|w*^» an iiilri and an laitk-t fin’* »oillr-l 

Inadn to f'*>ol«*rj4, in whirli !)n^ |ir*«!nrf.i nf i||m1ion aro itirlijlly 
condnii-Hod, tl}f» «-oiifl*nnirs| mafts-rH \wmi: rollrri^^d in ^miahy 
with whirli llin roiilri''** <*onii'rinni«-af<i». din? nti^-orid'^oiHrd |i#inioti* of 
thn proflnrta mv drawn hy a |»oiii|t fan, and fanifa-d to 
ihr«il|o|| fin* rot^ilt ifl ronlacl Wifh tlir jnaO^'d r:»fl«»n,:irr'r,s|.*? I||,atrr, 
hrmt whinh tin*)’ tak«? np a fr**di patn»ii *4 and 

ihn.H t!if! id ihfOillalion arn ran-*pd to iiia'iila!**- iliioinds !lt*" 

rytoii and tin? laiiilnnt iiiilil lliy iiMirrial m ifi^ rr!«»rt i;t 

Afifil IZ :^o, 

YOIJM’#, Hsnafhild Hoii.m*, La;t-.:Hr..ph% *■’|«iy 

in Ihr ^4 r-rj nr-hi ^rrfytx-’i-'iU^ ' •ii(- *i«ii 

in ts$ }m ithlMhnl t4f m mm r-rlorl at a low . and 

siftnr tlifi rmhhm h to im trais4«otwi a v.nd laMir^d Iki « 

coii^it'lorithly ldgfi«?r l«nn}if*ralinr« , r# may 

in ofiii !oii||' r«fort-, wi ilividwl itiai. *|«#!al|cd irr.-fr «| 

Um oil lit mm innl mid lint dotilhiiiofi Im mnnmm rotri|dri-¥| -ai i|« 
otiior ciiidp iiteiiii lieiiig jor iil»«^rwtiii|| m il» 

litit ifici” 

iwi, Miif Hw: 

IlKf LHY^ f I^Ofli'lll 1'lfil^.4^1 ill MpI f-n.iildi‘f^ Mi»ll*«l|ii,aiii ** 

MniiM m iimUUmj mm! i-w, Th^ 

iiiiijiloywl ill yiirryifiii fiiii lli# if g i»4#r 1^# 

iiiiditiiMl, hitt H |ir**fi*i%l'ily Vi?ri,i^l^ niid tli0 ^4 ii i* 

of if*ofi| and tint Inwrf wf liri^rl^y. 'slmli |Im? 

Hindis ifl iiifPHliiml m «?|t»i 0 i t#y m $tm$r m l*y il# 
liiifl^lwdl, aiifi lit# Io%f 0 r end m 4*-mmi liy 4 d«*r, wr ii i$mf Im 
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the retort. The retort is built singly or with others in an oven 
heated by a coal, coke, or gas furnace, the fire gases being led by 
flues so as to first act on the lower fire clay parts and keep them 
at a bright red heat. The partly exhausted fire gases or portions of 
them are subsequently passed in contact with the upper iron parts 
of the retorts if found necessary. A current of steam is passed into 
the retorts, being introduced at the lower parts thereof. As the 
shale or other mineral gradually moves down each retort it is at 
the upper part subjected to a moderate temperature suitable for 
yielding oil in the best manner, the distillation being effected by the 
heat of the vapours or gases rising from the lower part of the retort, 
either alone or with some application of external heat. By the time 
the material descends to the fire clay portion of the retort it will 
have yielded up all or most of its oil, and then application of the 
greater heat will cause it to give a greater yield of ammonia than 
is obtained with retorts constructed, arranged, and worked in the 
usual way.” 

1881, October 3. No. 4284. 

BEILBY, George Thomas, of Mid Calder, Midlothian. ^^Improve¬ 
ments in distilling shale, &e., and in apparatm thereforl —‘‘ The upper 
parts of the retorts are suspended by means of counterweighted 
levers, or otherwise suitably held up, so that their weight or a large 
part of it does not rest on the lower parts, which are subjected to 
the higher heat, and thereby rendered liable to injury by superin¬ 
cumbent weight. The retorts are also held in the brickwork in a 
manner to allow of their expansion or contraction by temperature 
changes without causing injurious strain; that is to say, the upper 
parts are not rigidly fixed but are left free to move to the necessary 
extent through the openings in the brickwork or supports. The 
retorts are preferably of circular section, and of small dimensions, 
being placed comparatively close together, and each group of four is 
provided with a single feeding hopper at the top, saving labour and 
expense, whilst a single pipe connected to the hopper piece serves 
for leading off the oil from all four retorts. The fire gases are led 
from the spaces in which they act on the retorts into one or more 
chambers or ovens, in which is placed apparatus, for generating and 
superheating the steam which is passed into the retorts, for assisting 
the separation of the oil, but more especially for assisting the 
separation of the ammonia after the oil, or nearly all the oil, has come 
off. The steam heating-apparatus consists principally of horizontal 
(or nearly so) tubes of malleable iron or steel arranged in one or 






M/mMAi (VIS ANV in*v*M0ivrrs, 


itirini ¥iiriiiml *if l♦li*"fl #«l l■wirl||, :%i 

iifiii« liy 1 * 1111 ^ t*i ffirtii oii«» I'fiiilitititfiia lr*»fii 

i«iji t<i luitt^iiii, Tli« ttiimm an* filial («ir j«irtly *s^i| milli %4 

jf*iii kiriitnii, i **^»*'i tlw wal4*r mjmlM mUi tfiti in,»|,«>tiiioiii ftik? 
«f tmcii iii*i ill a wisiill fwiitiitii<*ts« ifl.ri'aiii, ,trr«4-4sii|.! !**♦ 

i|ttaiility <'if T!i«f ateiiii tlim rti.vfr k iiiijii-'r}p^4t«<'4 

m it laiwaitl#! llm Iwiriiig^, gitiiii^ » gmil iIpm 

rifiirlifriiig a-fij^iraim uf a imaJl mm vory itlScistrit^** 

Attgii.f.t. it. Kii. 

MITTIXCI, EiiEKK^^icH !lyit, HmmM (fM%% **!»*■■ 

prmv'maiiM i/i (hr pnAmitm. «/ r/ijfilkf/j 

** Tli« an? nf any f»f imuil milmr 

firiri/^iiiially m*i in ltrj»’lcw«irjc* }|pa!i*«l hy fir«* «*r Tli» in 
ill liriikpti iifi ill liny $nmm%% iifnl jiliiw^l in 11© 

riiinit..^, Wlipfi t!i*« }iirntts«*rnkfi’5 m tlnw uriiiitially iti 

iJlIt r;|ii#i»ii tllii tlr4. fmmhtrU i%Ti\ Iiliifiirifiiiira! 

liir* iifii! II. *4 TIipm* |fr*,i«lt,irt.# mm 

m%rrmi nlT, liy n ptim*, aiin'‘i?ifipiilly at itn? I«.r| *4 ili«t 

nilnri* liiii lint fiigiwr tfiaii ilw fif t}iff, 

|.4> lliii rnii tif a rriii)tf««.w *4 imlinary rMnmtmrtixm, IpiI 

willi a viiry largw aii4 a ' * itr jiartiiil 

f«?tiiiffi i.« mmtrnl in it liy an mhmmmu ^tpain |t?t^ m" hy tli« 
timial mmibnmmt urn A-^ mmu tl*** Itanp^raliifitf 

nf lliii ri4«rt Iui#i ruactiwl t*i sfiiy r, I %frafti 

Iiil4i itii? ri*tnri ai my jjrr%^nr« , ani*! 

ill i|iiiiiility $m mil In iwaiifrjally rwlnnt tli«f *4 ili*t 

retort# t.li#f utoaia way aJmi tm Hip |ii|k^ i# it$a4p 

fil^mg nr #|iir»l in afcaj.»p mml m fwrforati^i at tbp rful n-# nl 

tllfi ^lit fif iliii itoaiii. Hi© rnimm m ittir*Mliir#f«l M ilii& «f .ii„i 










PATENTS. 


311 


1882, October 23. No. 5032. 

JAMESON, J OHN, Akenside Hill, Newcastle upon Tyne. “ Im- 
^rovements in dry distillation^ —“The shale &c. is placed in a 
reverberatory furnace, and the gas or other vapors, exhausted 
downwards through the base of such furnace.” 

1883, January 20. No. 335. 

WALKEE, Bernakd Peard, of Birmingham; and BENNETT, 
James Alfred Beresford, of King's Heath, Worcestershire. 
“ Improvements in appa/raius used for the distillation of coal, shale, and 
other similar sulstances^ —“This invention consists of a horizontal 
retort, the lower part of which is semi-circular in transverse section, 
but the upper part is not limited to any particular form. The 
retort is provided with a mouthpiece at each end, and at the top of 
the front end there is attached a hopper, from which the coal or 
shale is fed into the retort. This hopper may be furnished with a 
feeding screw in connection with a source of motion, and may or 
may not be partially or wholly surrounded with a water jacket. 
The back end of the retort also has a mouthpiece to the upper part 
of which is fixed the pipe for conveying away the gas or hydro¬ 
carbon vapour, and from the lower part of which depends a chute, 
terminating in a large receptacle for the reception of the coke or 
ash, capable of being opened and closed by a gastight door. 
Extending the whole length of the retort, and projecting through 
stuffing boxes in, and beyond the mouthpiece at each end, is a 

hollow cast or wrought iron shaft. The part of the shaft within 

the retort has formed around it a screw made up of segments or 

otherwise, and so placed that the lower part of the screw comes 

nearly into contact with the bottom of the retort. The front end 
of the shaft outside the mouthpiece has a spur wheel, pinion or 
worm, through the intervention of which the shaft may be made to 
revolve by any suitable motive power. The opposite end of the 
shaft has a pipe attached to it by which the heated air passing 
through the shaft may be conveyed to the furnace. By this means 
the furnace is supplied with heated air while the shaft is kept 
sufficiently cool to prevent it from bending. If found necessary 
provision may be made for the attachment of an iron plate 
extending the whole length of the upper part of the inside of the 
retort and is so arranged as to be removed and re-inserted or 
renewed from time to time. The action of the apparatus is as 
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fcillwn: Thf! ratiirt k^rig'hctiitoi hy ih* mAimiry 

fiirrii Ilf fiiniii«i% ilin lii»|ipi*r Iwiiin K«|»|#li«'4 witli r*al A»\, :iii4 tltr' 

Jii^kiit mjji|ili«!4l with im mutitiri hmi**, imim'uM i«i 

ttici mill w41I full nr fi^*! frnni f ht? hiipjM^r ilir* iti«*ii!li|#n 4!i*l 

friilii tlliiiiri! Iiy tlii^ rnvtiliiliofi nf tlm mmm in lli«» il iiJI 

uliiwly j»rc>jwilli!*i in thi! lark rii*l tlii'mif, iiii«l m tlir 

transit will yirl«! ii|» itii pis nr Iiy4n«arli«*ii V4|i«iiiri4 irlin'li %ill ^*4 

rnnvrynl imuy tlin j»i|ir iii thii hark n| llii'f rrtnrii wliih* llir' 

will full iiit 4 .> tlir rrrrptiirlr rniwlrtirtri! fnr it* iml h% uni¥s%-*A 4 ! 

rniivoiiiuni 

|hk:i, Fiihrnarj I. Kn. frltt 

IIEMDKfiSCtK, Ncni%iAj«i M*FAiinAMt:* nf llriixlitirti* Liiiliflip»w, 
*1 in nftmiuf (»r tihUUimi rmm'mi min mij tn 

tbtrrfifrA- it'ivriifinit tiiay Iw ii|»p!ir4 in itin Irrmliiirtil «*f 

viiriniis kiiifk nf tiiirirrn! oiln awi iit viirinii.^ nf I hr refilling 

pri»ri»a In niiti arranpiiiirtii wf tlir fi|i|ii4iiilii.« fnr l.rralitig 4}ia!« iir 
coni oil iiltrr it !ia#i ittiiirrgnno nor iliMiilliiiinfi l«i it# 

ohtainniiMit Uy thmirmth%i 4kiilhimn fmm tlir nr r«*,i| flii-rn 
iirii arnitigril in roiuirrtion ihnto Imri^^nital ryliiolriral |r!:ir,r"fi 

iitiir topithrr anil hratnl hy fmliiiiiry a rnii%’r 4 iirn!. 

for tiwmi Mtilln hring 1 fort in liiiiiiirlrr hy iitnitii 111 fr^i, rn 
.Kirli still k fil.lril willi mi oiitlrt, or tlii^rlrir^r in fli*< bitfii#rii ai 
oitii iiinh nritl mi iiilrt }ii|mrntrrf« tlir ^tili ni llir'ftatiir rinl tli«- 
itill lit m ttiglior li*vrl, hut in ronliiniwl iiii44«" llm ftiill in flic* 
ificli no itiiit tlir* imtiiiil inkt may \m m fur m |i«fi5fnh|r' ir««i liir 
tiiitifit ill riirti rum Ilfil!i mifl oiiilrt nnlicr-# njmni 

proviilnj witli mthly jiltig viilvrs for llirtit.. fodi 

fiiritiril with tlio tpiial %'a|»citir tjnmr or rli-c^i mlinli iht* %4ili 
iili»i4 oil riMim mul from wimh it jiiwms into u Imr* | Im 
dor Ilf piim wliiToftt il^ liofit im iililia^d in tin* ifonj#.tra!iir4^ f4 

ihii oil lining mutimmlh frd into of iha thrro Thf f*il 

itnijiliifil to ttio fiimi slill k lliroiiiili llir lm^4 hotter* of mli 

thrim iNtilki mi«l k tml iit ronllniioiisly; miil wlnki ilm iIotilLil 
jrrtK'Rwiittg it! e«rh of tho lliriw utill*, ihiTtf tt coiilinnuiiK 
h.'roiiriMif t>il from Iho firntlo tb« ttofi front iln* wi/oi*! !•< 

tho ihlrtl (itill, nwl from tlw ihirtf to mm or m«rfo rr<ti»h»f 

U‘mjimnt.iirn nuitntoinwi in iho *nr«irl oiill ■» lii^ln'r iJmh tb** 
thf tliir4 hijjhwr than thw iwomf; in r»n«<K|imm t> ,4 «hw h 
tlm u\\* viijmriml in thw wvorol *«i!l* nr** of diffrrcfii 
KraviUon. Hut thooil wiorliied in or tiwtillwi oir«r rrom ruA, 












I 4* : .^ .if'-^^^ mniiUtr*!, Ill till* lifgi 

'■‘' ' ' "■ ' ^ •» «l'M‘a4r*r#i fr^^iii Itip huitDiri 

‘ ’ |r..iri lll.i i#,||.f,tii t,f llm 

'* .4 &mff.4hL^ 4i->talir«’ fr*»lii t|ii» Iwitinin^ 

-il^rf piiU^rn It III II Miiit.iili!i! 
*' ^■*'''' ft-s 5iur; fLir4 Aiill im ih*m* in n |.inp|**iiry 

‘ * " ' ' * ■'‘*'' '■■•*■■< turner i« hum l.lw oil, 

iK^u .v,^' 1 ^.^^4 rr lo |ir*««*#lo tin? rimikfJoii 

<4 ,.44,..« tl||«i Ml tlifit ti mIi.iII Ittil 

4,/||;i4 «'« 4<;«* t4 «:s:| *4 ll.*'‘ «lsi| 4 ITO Of* tipirif ftmulUM Htllh HM 

|. « r».'. >|r4 i4 l|iii««^ r»itiiirrt#*il iilillii, mi |||||| 

m r 4 4.*’ :r<‘„'u4’i4-.’ s1i|j.8s i# l,i!||||* ck^n^j mil ftiiW tttllj till till 

loU'T Hi ilr ^«||^,|| <4 lllii tiirpil ,f^|.j||#;^* 


|l.,|i-ii4^ iia'^r 3iliiiirfie#li.«r, tmpmmt mmk 

;v*. ./ oj nf ami^ ^itule^ inm^' 

.nf ^rsr‘,>t’ *1.1 If) Iiili'<j||li*ii| jp«, f1t4iiriflir;ii id thil 

s ^4 t<*irT!/t ■'i|4*id4ti«dl ol llPiiiillg *ii|l»||||ICifi, 

%h’ 4*t- ..*« ^Hi^4 liittiMti*' i4 trdip^riiliini mmy twi ifiwily 

^4 Ho o| dii4 morlkifig Ilf' iird i4Tw4ifi| iii ii 

iW jiipI h«ml Idflllg inigriK^iftli 

^id44d «4 llir. ici|*fff4iliir# Ml n^; iTllI III lni iiilfiiir 

ifHfr^iiwrwi t.# r#i44i# iiff? arr^iiil«wl #iil*i liy #iilii| 

udii l%it« I ’.d Muww, ||b*i iPlorln Wlfl^ ml fdlllWlltllil: 

M im I *t $.4 4 i43s,d*<Hi« "s<4' tfiat i)ip* M*wii ill jiliiii rp|iriii*f»rit# 

* «*f -Mtn orjjf I'llff fpifitt*. 4rp Wlfklfi III Pdl4 Ilf 

ii«i«, **•$ ill* fitii d-iidi ui twid tedmidii, iiftdr wiirk* 
*S^ %kr i^iaf *4 ill*' #'fiir»r#*4|8ti^ i.liiii li 11 If2|3|4 ; 
H 'i. I . it.dkdin I, k :ir 3, I, k -♦ 3 ; I, I, % :i; lliiffl 

mi^thmg \ I h 7. 3, I. 1. il. 3* 1^ I* i; ftfwl mi mmi Ibi 

mh^4^ tl'ji f##kww4 ili» t»*il<iliPf frf fplitffH ill 'Will ffrtlli 

i f. I #4tii III# i#f#d|i»iiiiiir# #4 ibi mt df fii'|riri«| atit! 

Ill ll|# ||f|ffil»r4 «il ff«^. I t*l f| Iff 1^1 I 1^11 

if^i»i|irf f4 mi* tb«- iiiipfriial misd «*litriifti Iwilirig 
o# tmm i^» Ewl m gr«»i©r f»r 

$4 mrnii^n^l tm hmk A# f«pt fttoiml IcftI, I iirttftir 

lit ihfi Id lb« firtdft-ilti^ nil lb# ttidW ?iiltiiil»I«l 

fell i f».|i 1 ^ ito imiiliiiil itikft itr 
iiif4 1 lii^ «r df t#jP«p iif 

Uwj»T*, I *m RttalilHdl Ui •ttii|>i]r tfc« ga* (iiiWMi 
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Mi MEM L OILS AND BY-PMODUCrS, 


%¥itli a ilm {irrijKirtiiiii t»f iiir liticl tgiitlif*!) in- Itiii rrt«rl «4 ilm 
mit, iiimkirig tliii fiiiiit ilitw imm mnml in tji^t 

rciiiiiitiifig riitnrtrt «if i\m mi^ k!f«»r«i mmpmg t*t lln-* nmm tln<% 
Wli«» tlwi cliargii k firiiiihwl, llm giw in nliiil ulfirmn tiu* fmt 
which lifttir iMiiiig mchargiMl, Imcmnm lliii Imi ni tlu^ 
iiiid til© giw lieirig ajiplictti tU» th© naxt iii thii ml wtiirli imw 
iliti firnL Tha gitmin arc mniiid tliniiigfi lliii m'^hul*^ nrfir# M*»t0 
l>©ifig ccimlisfiiot-h um jii|m niitficiiig for tlio gnam frow llii;i wliulu 
mtP 


1883, Aitril 28, Nil. 21411. 

(JEOSSLKY, Wii*LUM, of tlliyigow, Ijniiark (l^rmidmd itnilwiirift 
only.) ** Impmrfmmk m dmiitUmj $hi4t tmd alkef immrAs^ fm 
uil ami idimr mtful prmlurh ; mmi in npimmim lit 

ciiit thin iiivoiitinn th«i tUniilliition k iiffiictiiil in a rligwtuir cir 
which k not hnaknl osttenmlly, tint hy mmm cif wliicl m mty 
highly injterhimteil, aiwl k irnmnl through iiiiil anwiiigfil lliii it«l« or 
otliiir niiiitirak. Tlsti tlktilling tinwol nmy ki of hirgi in tif 
IirtjfiirtiniMs of a rortiml rylitidriml form, «nil Iniilt «if llrulirick with 
an oiteriiiil iron nhnll or cming ; md it k |iroviil«i wiih a rlwntilii 
valforl htiftpBr iii th© hi|i for Ihn iiiinifitil in a firactioilly 

contiriiirmii niaiiiitir ami with oiin or morn tiiaiw or «i|.|i«f Miiial4«.i 
oiitlil# lit tlm kittcim for wilhflrmwing ihii larfliy Wilh 

©ich flktitliiig vnnmi! thnrn »m rcirtihiiiiai two hratrr# or rlinwik^fn 
for hiirting th« «ch of Ihn^ai king a rylimfrira! ir»ni rffujnd 

liriiMl with flrnlirkh, and conliriiiifig thitckrrwrirlc or 
firolirirkn m any iwitiiWn rnfraclory hrnt itOiihig Eirh 

htiiiliir in |ir©{«ri:ti:l for himting th« rnmm liy ilirr« king hiiriiwl m n 
mmn of the jMirnmiitiitt gwoa fontiial in the «lj#iill 4 lory 
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1883, July 23. No. 3604. 

^-A.TTINSON, Hugh Lee, of Felling, Durham. ^‘Improvements in 
'^^aratns for distilling coal or other like substances in order to obtain 
^oducts therefromi —The same as No. 553 of 1883, except that the 
^torts terminate at 7 feet from the base of producer instead of 
^ feet. 

1883, July 30. No. 3725. 

IltTINE, Charles McLaren, Blackwood, Lanark; and SLATER, 
ctoBERT, of Blackheath, Kent. “Improvements in the treatment of 
^dtmninous shales largely imp-egnated with sulpJmr and in obtaining 
O'Toducts therefrom'^ —“Our invention relates to the treatment of 
sliale containing large quantities of sulphur like the shales ob¬ 
tained from the oolite system present in large quantities in 
Kemmeridge in Dorsetshire. This shale has at present been 
distilled at a high temperature, its products being almost valueless 
wHilst the foul smell given off in such process has become a public 
laixisance. By our invention we remedy this by using the 
Bmlphuretted compounds by obtaining sulphur and other marketable 
j>roducts by proceeding as follows :—e take such shale or shales 
csontaining large quantities of sulphur combined with the organic or 
inorganic matters present and distil such shales at a low heat (as 
txsed to treat ordinary oil yielding shales) without but preferably 
•with the application of steam, and condense the watery and oily 
^iistillates in the usual manner. We then conduct from the retorts 
in which the distillation is effected the gases generated consisting 
of incondensable hydrocarbons and sulphur compounds principally 
snlphuretted hydrogen and treat them in one of the following ways : 
1st. We simply burn the gases, and employ the sulphurous acid 
jproduced for the making of sulphuric acid in the usual well-known 
manner. 2nd. We mix sulphurous acid gaseous or in solution 
in water, with these gases containing sulphuretted hydrogen or 
.snlphurous acid gas and steam, the result being their mutual decom¬ 
position and the formation of water and elimination of free sulphur* 
The necessary sulphurous acid may be obtained by burning a certain, 
proportion of the gases containing the gases already described, and 
mixing the products of combustion (containing sulphurous acid) 
with the other portions of the gases produced from the distiOlatioir. 
IBy adopting tMs method we purify the hydro-carbons, and can 
ixtilize thus purified either for heating or hghting. 3rd. We 
mnploy oxides of iropi such as are usually used for the purpose of 
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jilS 

giw jiiirifiriiliriii, wliirh tin* Irv 

iifid fix fini wilpliur iiiii! wn ihnii i*fti|t!«iV it tin* 
iif iitil|iliiirii: iiriil hy lirwt 111111111111 it l« litmlnm i%iil| 4 pir«tn-% 
aiicl ilnsii cntisliiiiifig it with ImmmP 

liifmiitw-^r l.i* K<i, 

(lOlJPKfl, Pirmc, l^iiinhiirgli; nri*l IIAE, MAirriK, Mi4«llr!«i$ liill, 
liinlitligiiw. ** Imimnrmfiitn in Ih*' tiuhllnlnm 4ipI/, ttml f fVr 

fiifimiwmms ffirhitmj nud 

ami in. thf. tipimmUn^ m' imnm rmph^rd ■ **%%%!'* iiiiriiln»ii 

hiw f<ir it« oiijnntii tliif nf fiigti |ii*r«’riit4gn |fr#ii|iiiii,% mnl 

ki litilim$ llin limit giving |irri|«»iiift^ nf ihu mhl wiltulinirrft jirwr 
tliii or mirihy |»ortioii»« of lliniii Imtig ili.iw'kifgwl 

friiiri tliii rnkirt nr fiiMlilling rlmudmt* "fo niinri «iti|nrl m 

fciriiiml Iit4nw tli« imiori 11 rlriiiilni', j»r*4prjil»Iy of iirr lirivk iinl «l 
liirgiir rinmrity IViriixiiiiHilis Iwirn, lliricn* nr 11 gr«*ati?r liiltiilni* i*f rvnii 
ci.i(»firitJf*H ctf ihfi iiikirt hi f»tn4i tilling m it y 

to nirliiirgn tin? rnkiri, Knfliriniit m miilnlrmwii fiy iiinnfo *4 a 
ilcMir ill lllif liiniiir jiiilliif llni In iillnw llw lint hip I |arliiilly 

rfliii'gif ill lllii rrlnri lii ftilik ifiki |»rntrf:i|li|y 

airrcfjnilirlilig ki ilw Invi?! rnrri*«j»nitflilig I«j tfin *4 |}|p 
(III© nr itinitf Jtii« tif iilmitii w nr nm ii^lirittinfl ftp* hmvr i*,*!! of 
tlii fiiikrgtjii itistilliiig rlmmtmr witl mlijrti iirn |#rrfor4l4y ifrjnyr'4 #n 
Hi til ilmw ill lliii tjiiiiniity nf ivir iiitrifiis-ary f«r M^nirtng 
liws ninl ilwtilliitioii h©rmift«*r ilimrrib^i ipkirl ifi« 

ii|i|^r imrt nf %Mn njijmratit^ u liimtiHl jniiily ir*m$ 
nr liny utlwr MuUMn iniil |»it,ly liy IwhI pM'niinig Irom t}t*« 

©iilitrgfffl rbitiilmr kilnw. *llm ili-fiiiliiititin rfftiiiniiffl m t|ii% 
clliiirilirfr in fini ttUrrliwl tiy nnmm tif fliirn nr oilier ntilAnk hml Imt 
lij 1 I 113 mmihmlmn mmltMml withiii Iti© rliariikfr mtifl inmiiiiy 
nf tli« nrgiiiiiti fiinllnw rmmmmg m lliii Ii n 

llml lliin niii»rg©i| rhiinikfr l« iiii nviti iiiiniW ui titimii ihr 
Ilf tlitf riiliirt, lint nnt fnirp««iry« Tlio jir^liii I* *4 4i»iil|# 

lifiii um wilJiilrEwn finiiti Ihn iijitw |mit nl the f<e?k*ri/' 

liKKIlEimciN, Mmimn Urnulwrn, 

** ImfimfmmdM m dkdnm§mt mtd jfr»m m 

carrying nisi th« mmmimn airrnfififig tn ?♦#» 
fertJemi mU$m ar© mnmWmtml in iwn mm* ,# 
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bencli. Wiiea shale or otlier oil yielding material is being operated 
upon and the principal olbject is to obtain oil, the mineral is dealt 
with in the following manner in each pair of retorts. Fresh, shale 
is filled into the retort at one side, and for a suitable time is 
subjected to a comparatively low temperature to obtain the oil in the 
best manner. Vhen the material has become reduced to “spent 
shale” or coke, a much greater heat is applied to it and highly 
superheated steam is injected into it in order to decompose the coke 
and drive off most of the remaining carbon and the ammonia. At an 
interval of time equal to about one half the time occupied by the 
two stages of the treatment of the mineral in one retort, fresh shale 
is filled into the retort at the other side of the bench, and the highly 
heated gases and vapours produced by the 2nd process in the one 
retort arc led through the fresh minerals in the other.” 

1884, Aprils. No. 6094. 

YOTJNGr, William, of Priorsford, Peebles; and BEILBY, George 
Thomas, of Mid Calder, Midlothian. Impromments in the distillation 
of mineral oik, and in the apparatus em/ployed ihereforJ^ —“ The guiding 
principles on which our process and arrangements are founded 
are (First) continuous distillation, (Second) the utilization of the 
heat from the fuel, employed to effect the distillatiouj in such a 
manner that the high temperature where the combustion is effective 
is made to distil the oils having a high boiling point, and that as 
the products of combustion lose heat by distilling the said oils they 
are made successively to distil the more volatile oils, so that by 
the time they reach the flue leading to the chimney stack the heat 
has been fully utilized; (Third) the separation of the oil vapours 
arising from the oils of different densities as they flow from the 
hotter end of the still; (Fourth) the conjoined heating and partial 
distillation of the oils on the way to the still, and the condensation 
of the oil vapours coming from the still in such a manner that the 
cold oil flowing to the still will first act as the condensing agent for 
the more volatile vapours from the stiU, and that as the oil becomes 
gradually heated, it will he made to act successively as the condensing 
medium of the heavier and less volatile vapours and by being 
thus heated and applied will act as a means of further fractionating 
the oils and at the same time conserve the heat of the oil vapours. 
The still which we employ to carry out the process of distiffation 
embracing those essential features is so constructed that the oils 
which are to be distilled are made to flow in a tortuous manner 


p« m/neral OjTes and by-products. 

i4lh* r huriKtiiit^illy or vertically by means of divisions in tlie still, 
.4 ii 4 ilii^ vajimiFH arising from the oils flowing in this tortuous 
mm isolated in the different stages of the flow, hy means 
iff |%irtstiutiM hiinging from the roof of the still and dipping into the 
lilt* t*il vajMairs hoirig drawn off and conveyed to the combined 
liy tk, still head and connecting pipe. The distillation may 
r»*i4liiiueil for coriBidorable periods when the oil is clear and nearly 
III! % litit when the oils contain solid matters in suspension or 

ttiflnlhiti, ilie rosidnoB must be drawn off from the still’s last division 
mhiUt Itiey are in a liquid state, and treated in separate residue 
fetillfi, A flit II, having the aforesaid character, may be of various 
Inti ilm form wc find most convenient is a long cylinder of 
ifyiiiiifililii iron Imilt in brickwork in the usual manner, but having 
tuiyrn nr ntliur provision to allow of the expansion due to the 
fyf irii lerigi h. In ciasos where the oil has a tendency to deposit upon 
llini Ilf Ilia still, the still may he built up of cast iron segments 

bill*!*! bigiitliar, arid a stirrer may he made to rotate and keep the 
Mimtlmm friiiii lieing deposited. The still in whatever way con- 
so that the firegases travel along the bottom and 
tif tins still, in the. opposite direction to the flow of the oil 
iititlri gwiiig I list! nation. The best condenser and heater combined 

of II vcfiiial containing a number of vertical tubes, fixed into 
ill# ls#lt 4 #iii Ilf mild vessel, underneath being a chamber to collect the 
riliviptiwl tiils*” 


1884, April 8. No. 8409. 

tfItJMCIi William, of Priorsford, Peebles; and BEILBY, George 
Mill CJakler. ** Improvements in the distillation of mineral oils, 
iiW$, wad vn, the aj^cf/ratus employed therefor, ‘ The 
npirnmltm for carrying out this invention consists of a vessel con- 
lilitilig m mnm of shelves or trays placed over each other, all being 
tniilL or east iron. The oils, their residues or tars 

mmim m flow down from tray to tray of the arrangement, whilst 
SPillWfit Ilf MUimrhmtml steam is made to flow upwards and effect 
ti# of the oils, their residues or tars. The trays are filled 

wilti hmikmm materials such as iron balls, coke,. &c., exposing a large 


1884, September 11. No. 12,286. 

Pwtmm. of Whitelees, hanark. Improvem&nts m retorts for 

myenikn relates to 

trf *t<»m and air for distiUing piirposes m the vertical retorts, 




4-t *4 m^h r*4«ri«. vniirji! .^itimrii |»i|iff 

' 'i ^ ^ ‘I j t r4 i'wii ilipf HUrh filisilll |»i|«^ i'H 

It ♦ -w -*l4 A §*# «.j I 4 4l lill'lri-piii 1»-||4'% rap'll ntlf'll 

I T ’^1 5 ^ ! *: it «r.r r««-|c (t*r M|i#*l|ilig «»r r.|»:i;v||i |4 

t’ir 441'',5,-%< ^4 - I A Isirilipr iiiHp nr mrk i?j 

I I r n|«‘ifs|<»w» <sr |||« ii«ltl|Pi'HiM|i Ilf ;iir, 

„% 1%. »:;iL .% ftlsnttrf i» |*»rttiwt III il'ip «iiii iii ifin 

in‘ I |J4^‘ Rxvrf.id |>r;iiSn fnr lllif jilirpi^ii ♦»! |.||I|| 

Pn stAi/' n| t!n> s^ 4 . 4 t*f ri.iil *1 4 iffni'*^«ii. l*'%'vl.# in ibfi 


14 ^ Kci. SKIP. 

Ari'liKS.. ||l!'%ri%4 r4 Kliflifi||.., ** l$nfwmTimnh iii lli/ li'«il 

^'/.n/J hi,tnyAr^f''m^ m%A In Iilfirtll# 

jv/f> f.Pin/v*"Th«? >iiii 0 tilwii r*.iiwwl^ jfi ii!ii*lifig i»"illi«r iiJt 

nt ^ ilii?rti«4, rii#tiliiiiii fr*»iii lliti 

t i»r t|i,»iill^tinii iiil*i lliif %”#«-»i4«i ftr 

||4r.ni.»r|%-r.ft , nf sfif rimitni^iitlllf jiriMllM^li 

*i‘# Ptttffiial «K>siris<^ um): iiwl, "TliP ||■|t#♦llllw Iijf 

Iil4n4l^, n# |iiraif||j- Inifti! til list? i>r ilti |i"il<«iit I III! 

ittll4i#i ih 0 m$m*^ 4»ti«l llniii ifiii iliiililliillnii iir 

m miffli »f ITlij. 1111 1wfi». t»f ♦iil#t#iw:.i!Ji wbiirli nfn tm% 

mmMlf l^iiiit «f fliiii4!i^l hf %h^ hmt jrr*i«l«i«p| itiiiriiiii liy itiii iiiim.- 
*4 «if Iff i*f %ir Tlw Mmm$m i$tmimM mat lie 












320 


MINERAL OILS AND BY-PRODUCTS. 


in use. The primary and secondary stills are heated by furnaces 
built so that the legs or lateral deeper parts are built into walls and 
protected from the direct fire heat. The fire grate is preferably 
placed in a low position between the two walls carrying the still, 
the space above the grate and between it and the concave bottom 
of the still serving as a combustion chamber and tending to prevent 
smoke. From the combustion chamber the firegases pass along 
under the concavity of the still from the front end to the back end 
returning by flues at the sides and finally descending by vertical 
flues to underground flues leading to the chimney. In the primary 
still the oil operated on enters by a vertical feed pipe just dipping 
below the top surface of the oil, whilst in each secondary still, the 
oil enters by a horizontal feed pipe situated at a short distance 
above the top of the concavity of the still bottom, the feed pipe 
entering the still at one end, and delivering the oil at the other end. 
In such cases as a small quantity only being distilled the secondary 
stills may be abolished, the primary one connecting direct to the 
coking stills.” 

1886, TsTovember 15. No. 14,840. 

YOUNG-, John, Stoke on Trent. ^^Improvements in carbonising or 
distilling coal or shale! —“My invention consists in adding to the 
coal or shale, after it is placed in the retorts for distillation, common 
salt to the extent of 4 lbs. avoirdupois to every ton of coal, 
shale &c. The products restdting are much more easily freed 
from sulphur compounds ; the ammoniacal products are increased in 
quantity.” 

1886, December 2. No. 15,772. 

TENNENT, Egbert Browne, Whifflet, Coatbridge, Lanark. 
<« Improvements in the dedrnctive distillation of shale and other minerals 
and in retorts therefor! —“ The improvements as applied to a bench 
of four or any greater number in a parallel row of close retorts, 
are arranged vertically, each preferably of a rectangular shape 
inside and outside in horizontal section, and having their walls 
mostly built of fireclay bricks of equal thickness throughout the body 
part, so as to be heated by flame flues surrounding this, which is 
strengthened by numerous odd bricks across the surrounding ver¬ 
tical flues to stay and keep the walls in proper shape. Each retort 
is formed or fitted with a cast iron filling or charging top case and 
mouth-piece built into the brickwork and extending down to the 
neck of the brick retort—^the body part of which tapers or widens 
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1889, March 16. No. 4597. 

YOUNG, William, Priorsford, Peebles, and BEILBY, George 
Thomas, Slateford, Midlothian. Imjprovements in the distillation of 
mineral oils and apj^aratus thereforT —‘‘An arrangenaent suitable for 
the continuous distillation of oils when a high temperature has to 
be employed as with oils in a crude state or after their grosser 
impurities have been removed by a treatment with acid and alkali, 
consists of a vertical ‘cylindrical dome covered still composed of 
outer and inner shells of such dimensions that the annular space 
between them is just suflSiciently wide to admit of access for cleaning. 
The whole shell is built of malleable iron or steel plates with the 
exception of the dome shaped crown of the inner shell which is the 
part exposed to the greatest heat and is preferably made of cast 
iron. The annular space between the shells is divided into compart¬ 
ments by horizontal partitions. These compartments communicate 
with each other and with the chamber between the outer and inner 
domes, by means of covered tubular openings which trap the vapours 
as they are evolved from the oil and allow them to pass up through 
the oil contained in the upper chamber. There are also other 
openings through the partition for the passage of the oil. These 
openings are arranged to cause the oil to travel in a circuitous 
course round the annular compartments and through the upper 
chamber. The residue is drawn off from the uppor chamber into 
other stills in which it is distilled to dryness. Steam may be used 
to assist the distillation of the vapours, but in far less quantity than is 
generally used, because the more volatile oils partly seire the same 
purpose as steam. The oil vapours are condensers as explained in 
Patent No. 6094 of 1884. Stills constructed and worked in the 
above described manner may be worked in a series of two or more.’’ 

1889, June 24. No. 10,277. 

DEWAR, Jamdes, Cambridge; and EEDWOOD, Boverton, 
Finchley. Imp'ovements in the distillation of mineral oils md in 
apparatus for that pwposeT —“We arrange a suitable boiler and a 
condenser in free communication with each other, without inter¬ 
posing any valve between them, but we provide a regulated outlet 
for condensed liquid from the condenser. We charge and keep 
charged the space in the boiler and condenser that is not occupied 
by liquid with gas under considerable pressure, it may be with air, 
but preferably with carbonic acid gas, or other gas that cannot act 
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Ammonia sulphate, sulphur acid used 
in manufacture of, 49 
-uses of, 171 

-working details of manufac¬ 
ture of, 179 

— water, 48,169 

-determination of ammonia in, 

233 

— sulphate, determination of am¬ 

monia in, 234 

— water, discovery of value of, 169 
-effect of oily basis on determi¬ 
nation of ammonia in, 233 

-special method for determining 

ammonia in, 233 

-strength of, 188 

-of spent, 189 

-sulphur in, 186 

Analysis of coke, 249 

— of gas from retorts, 250 

— of sacking or press cloths, 250 
Arden oil work, 20 
Armadale oil work, 20 
Auchenheath oil work, 20 
Auxiliary retort apparatus, 93 
Avonhead oil work, 20 


Bain and Carlisle’s oil work,^8 
Ballantine retorts, 12 
Bathgate oil work, 3, 20 

-Co., Limited 17, 20 

Bathville oil work, 20 
Baxter and Macay’s method of cool¬ 
ing, 150 

Beaumd degrees compared with spe¬ 
cific gravity and Twaddell, 261 
Beilhy’s method of cooling, 151 
— retorts, 81 

-- compared with Henderson and 

Vertical, yield of crude oil, 
&c,, 83 

--method of working, 82 

-objectionable features of, 83 

—* — principal features of, 83 
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Bell, connection of, with distillation 
of shale, 4 

—• lease of shale fields, &c., 10 
Bell’s horizontal retorts, 60 
Bellsquarry oil work, 20 
Benhar, oil works at, 9, 16, 20 
Benney, 11 

Binnend oil work, 17, 20 
Birkenshaw oil work, 20 
Blackburn, oil work at, 9, 20 
Blackston oil work, 20 
Black liquor, 7 

— year of the oil trade, 19, 30 
Blue oil, 7 

Boghead coal, 3 

-price of, 6 

-specific gravity of, 44 

Boiling point, apparatus used in the 
determination of, 236 
-determination of, 236 

— points of various shale products, 

200 

Bridesholme oil work, 20 
Brown, Bros. & Co.’s oil work, 7 
Broxburn Oil Co., Limited, 16,20, 30 

-work, 10, 20 

Buckside oil work, 22 
Bumgrange oil work (Glasgow, Scot¬ 
tish Oil Co.), 14 
Burning oil, 137 

-boiling points, latent and spe¬ 
cific heats and vapour densi¬ 
ties ofi 200 

-lighthouse, 138 

~ — marine, 138 
-price of (1864), 11 

— oils, photometric tests of fractions 

of; 230 

-stills, construction of, 121 

-treated, 137 

Burntisland Oil Co., Limited, 17,22, 
30 

"Burnt” oil, 47 


Calb3>onia Mineral Oil Co., 19, 22 
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Ketorts, McBeath’s, 69 
—- method of charging, 57 

— result of using steam in, 67 

— setting for horizontal, 61 

— vertical, capacity of, 66 

-fuel used in, 68 

-labour required, 74 

-life of, 68 

-shale charges for, 66 

- mrsm Henderson, 79 

- 'oersus horizontal, see Eetorts, 

horizontal versus vertical 

— Young and Beilhy’s, 84 

-claims made for, 86 

-coal, 87 

-cost of working, 90 

-erroneously reported large 

yields of ammonia 
from, 91 

-exceptional size of, 89 

-hazardous working of, 

89 

-—life of, 89 

-MoCutchon’s proposal 

for cheapening cost of 
steam used in, 93 

--shale charges for, 89 

-special novelty, 87 

- verms Henderson’s, steam 

used in, 93 

-strength of ammonia 

water from, 189 

- V, Henderson’s, yields of 

crude oil, &c. from, 90 

- V, Henderson’s, yields of 

finished products from, 

90 

-- V. Henderson’s, yields of 

scale and lubricating 
oil from, 91 

— Young’s horiiz^ntal D, 57 

-vertical, 58 

-faults in, 58 

-- improved, 58 

—- when steam was first used in, 67 
Bigg«nd chmical and oil work, 24 


Roachsole’s oil work, 24 
Rosin oil, test for, 232 
Ross oil work, 24 

Ross & Co. (Philipstoun oil work), 
18, 24 

Roughcraig oil work, 24 
Rowatt and Youll oil work, 24 


Sacking, analysis of, 250 
Scale, crude, 140 

-early methods of extracting, 

155 

-melting points of, 140 

— determination of dirt in, 228 
-of oil in, 228 

-of water in, 229 

Scottish Mineral Oil Association, 34 
Seafield, oil works at, 17 
Second stage oil stills, method of 
ftactionating distillate 
from, 133 

-treatment, 135 

Secret oil work, 6 
Separator for oil and water, 97 
Setting point, 215 

-and percentage of wax, relation 

between, 217 

-and viscosity, relation between, 

221 

SevinhiU oil work, 26 
Sosewell oil work, 24 
Shale and coal, difference between, 
41 

— breaker, 54 
-why used, 55 

— chemical composition of, 45 

— cooling pond for spent, 108 

— curly, 42 

— Dennet, 15 

— distillation, general outline of, 

54 

— distilled per annum, 28 

— fields, boundaries of, 38 

— leafy or scaly, 42 

— plain, 42 
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Stills, regulation of distillation by 
steam, 118 

— room to be left for expansion when 

charging, 117 

— separators used in connection with, 

116 

— soda, method of fractionating dis¬ 

tillate from, 141 

— steam used in, 112, 193 

— steam used in, McCutchon’s 

method of superheating, 115 

-in, methods of superheating, 

114 

Straiten Oil Co., Limited, 17, 26 
Sfc. Eollox oil work, 26 
Struther’s oil work, 26 
Sweating process for wax refining, 
163 

-Henderson’s, 163 


Tar, m Acid and Soda tar 
Taylor’s oil work, 26 
Theoretical, general (Chapter III), 
46 

Third stage heavy oil stills, method 
of fractionating distillate 
from, 136 

-light oil stills, method of frac¬ 
tionating distillate from, 135 
Thirlstone oil work, 26 
Torbanhill mineral, 3 
Trap for oil, 210 
Treated oils, acid left in, 204 
Treating, acid used in, 49 

— agitator, centrifugal stirrer for, 127 

— agitators, old and present styles 

of, 126 

— air v&rmm mechanical agitation, 

203 

— caution for, 50 

— data (Chapter VII.)> 203 

— theory of, 49,126 

— v&Twm distillation, 248 
Treatment of first stage oils, 133 

— of second stage oils, 135 


Treatment, of burning oil, 137 

— of coke tower naphtha, 143 

— of lubricating oil, 142 

— of oils, modus oferandi^ 128 

— of once run oil, 131 

— of pressed oil, 141 

— of semi-refined air-condenser 

naphtha, 143 

— of small V. large quantities, 130 

— V. distillation, 110 

Twaddell degrees compared with 
Beaumd and specific gravity, 261 

Uddinuston Oil Co., 26 
Uphall Oil Co., amalgamation of, 
with Young’s Oo., 16,19 
-Limited, 16, 26 

— oil work, 14, 26 


Vacuum in gas mains of retorts, 94 
Vapour density of shale oils, 200 
Vaseline, 52 

Viscosity, effect of heat on, 222 

— how to determine, 220 

— relation between specific gravity 

and, 221 

Vulcan oil work, 26 


Water discharge from works, inci¬ 
dent connected with, 212 
Waterford Oil Co., 14 
Wax, dirt in, 228 

— how extracted, 146 

— refined, 162 

— refining, 160 

-by acid and soda, 160 

-by naphtha, 160 

-by sweating, 163 

-char used in, 165 

-char, when first used for, 165 

— see Scale 

— semi-refined, 162 

— water in, 229 
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Wax, when first separated, 6 

— when first used as article of 

commerce, 6 

Waxes, causes of differences between, 
52 

— different characteristics of, 63 

— specific heat of, 200 

— specific gravity of, 250 
Walkinshaw Oil Co., Limited, 17, 26 
-amalgamation of, with 

Hermand Oil Co., 19 
Water discharge from works, 210 
Waterford oil work, 14 
West Calder Oil Co., 9, 26 
Westfield Oil Co., Limited, 18, 26 
Westlothian Oil Co., Limited, 18, 26 
Whiterigg oil work, 26 


Yields, see Crude oil. Ammonia and 
Betorts 

Young and Beilby’s retorts, see 
Betorts 

— Jas., life of, 1 

Young, Meldrum and Bennie, con¬ 
tract of copartnery between, 
5 

Young’s cooling drum, 147 

— (Jas.) retorts, 57, 58 

— Paraffin Light and Mineral Oil 

Co., Limited, 12, 26 

Amalgamation with XJphall 
Oil Co., 16, 19 
losses, 30 

— (Wm.) coke tower naphtha appa¬ 

ratus, 107 
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